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BwcoKOCKopocTHOH cnoco6 ocaHc^eHHfl ajiMa3H bix njieHOK H3 ra30Boii ' 
4>a3bi b njia3Me CBH pa3pHAa h ycrpoHCTBO ajih ero peajiH3auHH 



KboGpeTeHHe othochtch k o6jiacrH oca^fleHM yrjiepofla nyreM pa3Jio 
Ecemra ra30o6pa3HBix coeAHHeHHH c noMonp>K> mia3MBi CBH pa3pfl#a h mo^cct 
6bitb Hcnoni>30BaHo 5 HanpHMep, ajlh nojiyneHira nojiHKpHCTajuiHHecKHx ajiMa3- 

HBIX IUieHOK (iIJiaCTHH), H3 KOTOpBDC H3rOTaBJIHBaK>T BBDCOAHBie OKHa MOIItHBIX 
HCTOHHHKOB CBH H3JiyHeHHfl, HanpHMep, PHpOTpOHOB, Heo6xOflHMBIX RJUi AO- 

nojraHTejiBHoro HarpeBa mia3MBi b ycTaHOBKax TepMOHAepHoro CHHTe3a. 

Oca^cAeHHe anMa3HBix nneHOK H3 ra30BOH $a3Bi ocyntecTBJweTca TaK Ha- 
3BiBaeMBiM CVD (chemical vaper deposition) MeroflOM. 3tot MeTOA ocHOBBiBa- 
eTca na aKTHBaujiH TeM hjih hhbim cnocoSoM ra30BOH CMecn, name Bcero co- 
Aepacamen boaopoa h yraeBOAOpOA, fljw co3AaHira hcoGxoahmbix XHMHHecKH 
aKTHBHBix Hacraij- aTOMOB BOAopoAa h yrjiepoACOAep^aiipix paAHKauoB. Ocaac- 
AeHHe 3THX paAHKajiOB Ha noAJioaoey o6ecneHHBaeT <J>opMHpoBaHHe nojiHKpH- 
cxajuiHHecKOH ajiMa3HOH iuiShkh b pe3yjiBTaTe ijejioro KOMiuieKca noBepxHocr- 
hbdc peaKipm. npiraeM ajm 3<J)(])eicTHBHoro pocTa ajiMa3HBix nneHOK Heo6xoAH- 
Ma HepaBHOBecHa^ KOHi^HTpaipw aTOMapHoro BOAopoAa okojio noBepXHOcra 
noAno^ooi (Spitsyn B.V., Bouilov L.L., Deijaguin B.V., J of Cryst Growth, 
1981, v.52, p. 219-226 ). 

H3BecTHO HecKOJiBKO cnoco6oB aKTHBau;HH ra30Bofi cpeABi: c hciiojib30- 
BamieM HHTefi HaKajiHBaHPM hjih ra3opa3pflAHOH mia3MBi, co3AaBaeMOH pa3p#- 

AaMH no CT05IHHO rO TOKa, BBICOKOHaCTOTHBIMH, AyroBBiMH HJIH CBH pa3p^AaMH. 

KoMMepnecKoe npHMeHeirae HanuiH CVD peaicropBi, HcnojiB3yK>inHe mia3My, 
co3AaBaeMyio c noMonjBio CBH pa3p*Aa, xaK Ha3BiBaeMBie MPACVD (micro- 
wave plasma-assisted chemical vaper deposition) peaicropBi. 3to CB»3aHO c TeM, 
hto CBH pa3p«ABi, co3AaBan BBicoKyio njioraocTB B036yHCAeHHBix h 3apjDKeH- 
hbix nacnm, h o6jiaAaH 6e33jieicipoAHOH npnpoAOH, no3BOJiHK>T BBipamHBaTB 




anMa3HBie iuiShkh BBicoicoro icanecTBa (white diamond) co cicopocTBio BBnue, 
neM 1 MKM/nac. 

TaK, H3BecTeH cnoco6 ocaamemra ajiMa3HBix njieHOK H3 ra30BOH 4>a3Bi b 
iuia3Me CBH pa3pafla, 3aKJiK)HaK)npmca b tom, hto b ra30BOH cm ecu, cojiepaca- 
iijeH no KpaHHefi Mepe BO#opofl h yrjieBOflopoa h noflflepHGHBaeMOH npH #aBJie- 
hhh ot 50 ao 200 Topp, c noMomBio CBH H3JiyneHiM c nacTOTofi 2,45 ITu 3a- 
KHraioT CBH pa3p*A. npoH3BOA5rr aKTHBaipno yica3aHHOH ra30Bon CMecn ima3- 
moh CBH pa3pflfla> o6pa3ya xhmhh6ckh aKTHBHBie nacTHm>i (pa^HxajiBi), Ha- 
npmviep, MeTHJia CH 3 , ai<eTHJieHa C 2 H 2 , aTOMBi BOflopoaa H, o6ecneHHBaioT hx 
AH(J)(J)y3HOHHBiH nepeHoc H3 oG'beMa roia3MBi Ha nofljio^ocy, cneiyiajiBHo o6pa- 
6oTaHHyio «jw co3flamra uempoB KpHcrajimraauira (HyKJieaipm). noaaep^cHBa- 
K)T TeMnepaTypy noflJio)KKH b Anana30He T s = 700-1 100°C, Ha noBepxHOCTH ko- 
Topofi c yHacraeM yrnepoflcoflepEcanjHX paflmcajioB npoTeKaiOT noBepxHOCTHBie 
peaiapiH, o6ecneHHBaionxHe pocT ajiMa3HOH hjiShkh (P.K.Bachmann, in Hand- 
book of industrial diamonds and diamond films, Eds. MJPrelas, G.Popovici, 
L.K.Bigelow, New York: Marcel Dekker Inc. USA, 1998, p.821-850). He^oc- 
TaTKOM flaHHoro cnoco6a oca^Kflemra ajiMa3HBix njieHOK HBjraeTca Majiaa cko- 
pocTB pocTa (1-2 MKM/nac) KanecTBeHHBix ajiMa3HBix mieHOK c Koa^HujieHTOM 
TenjionpoBoaHocra He MeHee 10 Bt/cm K. 

Bojiee BBicoKyio ckopoctb pocTa ajiMa3HBix iuiShok (3-9 MKM/nac) npH 
OTMeneHHOM BBnne KanecTBe o6ecneHHBaeT bbicokockopocthoh cnoco6 ocaac- 
fleHHH ajiMa3HBix mieHOK H3 ra30BOH <|>a3Bi b njia3Me CBH pa3p^a, ormcaHHBiH 
b naTeHTe C1I1A >fe 5518759, M.Kji.C23C16/50, B05D3/06, ny6ji. 1996r. Cno- 
co6-npOTOTnn 3aionoHaeTCfl b tom, hto CBH pe&pzR 3a^cnraioT b HaxoAHmeHCH 
b peaiopiOHHOH KaMepe ra30BOH cMecn, coflep^camefi no KpaimeH Mepe BOAopoA 
h yrjieBO#opofl h noflnepacHBaeMOH npH flaBJieHHH ot 50 &o 200 Topp. Yica3aH- 
Hyio ra30Byio cMecB aicrHBHpyiOT njia3Mofi CBH pa3p*ma Ha nacTOTe f = 2,45 
FTi*, o6pa3ya aTOMBi BOflopoaa h yrjiepoflcoAep^camHe pa^HKajiBi, KOTopBie 
ocaamaiOTca Ha noflJio^Kicy, oGecneHHBaa <j)opMHpoBaHHe nojnncpHCTaiuiHHecKOH 
ajiMa3Hofi roieHKH b pe3yjiBTaTe noBepxHOCTHBix peaiapm. AKTHBaurao ra30BOH 



CMecn ocymecTBJiaioT b ycjioBHflx, Koraa npeo6jiaAaromnMH aBJiaiOTca tc P mh- 
HecKH paBHOBecHBie MexamisMLi poacflemw yrjiepoflcoaepjicanHix paAHKarcoB 
Haa HepaBHOBecHtiMH ajieicipoHHLiMH MexaHH3MaMH. 3th ycjioBira xapaiaepH- 
syioTCH noBtinieHHOH oTHocHTeji&HOH KOHixeHTpaimeH pa^HKajia C 2 (Moneicy- 
napHoro yrjiepo^a) b mia3Me h flocraraiOTca 3a chSt noBBinieHHa (ao 5 kBt/cm 2 ) 
bboahmoh b iuiasMeHHtra peaicrop CBH MoumocTH, npHXOAameHca Ha emmiuy 
iuiomaflH ocaay^aeMOH noBepxHocTH iuieHKH. 

HeAocTaTKOM cnoco6a-npoTOTHna ocaayieHHa ajiMa3HBix roieHOK aBJiaeT- 
ca Heo6xoflHMocTt HcnojiB30BaHHa CBH reHepaTopa c onem. bbicokoh moihho- 
ctbk) (ao 3 MBt) ajm HanBiJieHHa iuieHOK 6ojn>moH njioiuaflH. 

Ana ocascAeHHa ajiMa3HBix iuiShok H3 ra30BOH <f>a3Bi b ima3Me CBH pa3- 
pa^a H3BecTHBi ycTpoftcTBa - iuia3MeHHBie peaKTopti P e30HaHCHoro rana Ha oc- 
HOBe UHJiHHApHHecKoro pe30HaTopa, B036y»maeMoro Ha nacTOTe 2,45 ITn hjih 
915 MTh. npeflCTaBHTejieM 3Toro KJiacca aBJiaeTca ycTponcTBo, onncaHHoe b 
naTeHTe CIIIA 5311103,M.Kji.H01J7/24 5 ny6ji.l994r. Yctpohctbo coctoht hs 
peaKUHOHHOH KaMepBi c noAno^Kofi h Aep^aTeneM ikwiojkkh, iniJiHHspHHecKO- 
ro pe30HaTopa, b oSteMe KOToporo pacnojiaraerca peaKUHOHHaa KaMepa b BH^e 
KBapneBOH kojiSbi, nepe^aiomeH KoaKCHajiBHo-BOjraoBOflHOH jihhhh c ajieMeH- 
TaMH cBa3H msL BBeflemia b pe30HaTop CBH moihhocth Ha MO,zje TMoi n , iocth- 
pyiomero ycTpoHCTBa fljia nepeMeniemia BepxHeg CTeraoi intUHHApHHecKoro pe- 
30HaTopa h HacTpoincH pe30HaTopa b pe30HaHC. B peaKH.HOHHOH KaMepe nofl- 
flepacHBaerca flaBJieirae ra30BOH CMecn ot 50 ao 200 Topp h iuia3Ma co3flaeTca 
Hafl nofljio^Kofi b Bime nonyc^epBi c pa3MepoM b^ojib no.zyio)KKH, He npeBBi- 
maiomHM nojioBHHBi ajiuhbi CBH bojihbi. 

HeflocTaTKOM aaHHoro ycTpoiicTBa aBJiaeTca to, hto He6ojn>moH none- 
peHHBrii pa3Mep iuia3MBi b peaKHHOHHofi KaMepe HaioiaABiBaeT orpamiHeHHa Ha 
BejiHHHHy nonepenHoro pa3Mepa oflHopoflHO HanBuiaeMBix ariMa3HBix iuieHOK 
(60-70 mm) npn HcnojiB30BaHHH CBH H3JiyneHHa c HacTOTofi 2,45 TTu ( c ajih- 

HOH BOJIHBI 12,2 CM). 



QOTopoflHtie ajiMa3HBie ruiemcH HeMHoro SojiBmefi njioma#n oca^KflaioTcs 
b njia3Me CBH pa3p*wa Ha nacTOTe 2,45 FTii b ycTpoficTBe, onHcaimoM b 
naTeirre CII1A JSfe 5954882, M.Kji.C23C16/00,ny6ji. 1999i\ Yctpohctbo coctoht 
H3 peaKimoHHOH KaMepM c noajioHOCOH h Aep^caTeneM no^yio^ocH, 3JurancoHji- 
Horo pe30HaTopa, b o6jiacxH oj^Horo H3 <|>OKycoB KOTOporo h pacnojiaraeTca pe- 
aKipaoHHaH KaMepa b BHfle KBapijeBofi koji6bi. Pe30HaTop cHa6»ceH nepeflaiomefi 

KOaKCHajILHO-BOJIHOBO^HHOH JIHHHeH C 3JieMeHTaMH CBH3H flJM BBOfla B pe30HaTOp 

CBH moiiihocth nepe3 o6nacn> BToporo <J>OKyca 3JurancoHfla. B peaiamoHHOH 
KaMepe noaciepacHBaeTca aaBJieHHe ra30BOH CMecH ot 50 #o 200 Topp. H3-3a 
3HawrenBHbix pa3MepoB 3JiJiHncoHflajiBHoro pe30HaTopa no cpaBHemoo c /um- 
hoh CBH bojihbi h npH6nH3HTejn>Ho KBa3HonTHraecioix ycjioBHH pacnpocTpaHe- 
hhh CBH bojihbi b pe30HaTope B03HHKaeT ynrapeHHoe pacnpeflejieirae ajieKTpH- 
necKoro nojM b (J) oKajiBHofi o6jiacTH pe30HaTopa. B pe3yjiBTaTe b peaiajHOHHOH 
KaMepe Ha^ nofljioaocofi co3AaeTca njia3Ma, no3BOJiHK>maa HantiJMTB oflHopofl- 
HLie ajiMa3HBie iuiShkh c nonepe^HBiMH pa3MepaMH paBHBiMH 70-80 mm. 

TIpHMepHO c TaxoH ace ruiomaflLio ocaacflaiOTCH ajiMa3HBie njiemoi b ycT- 
poficTBe, BBi6paHHOM b KanecTBe npOTorana, oiracaHHOM b naTeirre EP 
0520832,B1,M.Kji.C23C16/26,C23C16/50,H01Q19/00, ny6ji.l992i\, b kotopom 
Hcnojii>3yioTCH KBa3HonTHHecKHe ycjioBira pacnpocTpaHeima CBH H3JiyHemra c 
nacTOTOH 2,45 ITu; ajw ero BBe#eHira b peaiajHOHHyio KaMepy. 

YCTpOHCTBO COCTOHT H3 peaKIJHOHHOH K3MepBI B BHfle KOJ16BI C OKHOM AJM 

BBO«a CBH H3JiyneHiM, CBH reHepaTOpa Ha nacTOTe 2,45 ITX nepe#aiomeH 
jihhhh, cocTonmefi H3 H3JiyHaK>mero pynopa h pe<|>JieKTopa, MeTajuiHHecKoro 
3epKajia hjih AH3JieKTpHHecKofi jihh3bi rsix ^opMHpoBaHHH cxoflanjeroca BOJ1HO- 
Boro nyqKa, KOTopBiH HanpaBJiaeTCH b peaicixHOHHyio KaMepy nepe3 okho. B pe- 
aiamoHHOH KaMepe pacnojiaraercfl no,zyio5KKa Ha aep^caTejie noflJioaacH h c no- 
MomBio CHCTeMBi HanycKa h OTKaHKH ra3a noflflepaaiBaeTCJi Heo6xo£KMoe AaB- 
JieHHe.ra30BOH CMecH. CBH pa3p*m 3a3KHraeTCJi b <|)OKajiBHOH o6jiacTH nyHKa, 
pacnojiaraiomefica Ha# noflJio^Kofi. B mia3MeHHOM peaKTope-npoTorane Ha# 



rio^jioxcKOH nojwepjKHBajiacB ycroiraiBaa njia3Ma npa ^mccnpoBaHHOM aaBJie- 
hhh ra30BOH CMecH paBHOM 40 Topp. 

HeaocTaTKOM ycrpoHCTBa-npoTOTHna flBJwerca to, hto b hSm mra co3^a- 
hha mia3MM Han noanoaacofi HcnojiB3yeTC5i cxojviihhhcji bojihoboh nvHOK . H3- 
BecTHO, hto b cxoAHineMcs rryHKe rpaHima CBH pa3pjma, nepBOHanajiBHo 3a*<H- 
raeMoro b o6jiacTH MaKCHManBHOH HHTeHCHBHOCTH nojis, pacnpocTpaHHeTca Ha- 
BCTpeny CBH H3JiyHeHHio b BHfle $poHTa HOHH3auHH (G.G.Denisov, 
S.V.Kuzikov , in Strong microwaves in plasmas, Ed. A.GXitvak, N.Novgorod: 
IAP, 2000, v.2, p.960-966).TaKaa .mmaMHica pa3pjma npHBOflHT k yflajierono 06- 
jiacTH SHeproBBwejiemui ot nozuiojKKH. B peaicrope-npOTOTHne CTaimoHapHoe 
nozwepacaHHe nna3MBi Hazj nozyioaacoH bo3mojkho tojibko b y3KHX HHTepBanax 
AaBJieHHH ra3a h bcjikhhh naaaiomeH CBH moiechocth b rryHKe. B pe3yjiBTare 
HeB03Momio aocthhb bbicokhx yaejiBHBix 3HeproBKJia£OB b roia3My okojio no£- 

JI03KKH, T.e. HCB03M05KHO HOJiyHeHHe BBICOKHX KOHneHipaUHH aKTHBHBDC paflH- 

xajioB, h Kax cjieflCTBHe hcbo3mo»cho flocTHHB bbicokhx CKopocTeft pocTa an- 
Ma3HBix roieHOK (b npoTOTHne ckopoctb pocra paBHa 1 MKM/nac). 

3aAaneH, Ha pemeHHe KOTopon HanpaBJieHO HacTOjnn.ee H3o6peTeHHe, m- 
JiaeTca pa3pa6oTKa BBicoKOCKopocraoro cnoco6a ocaacfleHHa ajrMa3HBrx roieHOK 
H3 ra30BOH 4>a3Bi b nna3Me CB 1 ! pa3pa^a, o6ecneHHBaioinero nonyHeime anMa3- 
hbdc roieHOK BBicoKoro KanecTBa ( c TaHreHcoM yrjia noTepB 8 He 6onee 3 10" 5 h 
c K03(|)4)raiHeHTOM TeroionpoBOflHOCTH b flHana30He 10-20 Bt/cm K) Ha nowiox- 
Kax c flHaMeTpoM 6oJiee 100 mm, h pa3pa6oTKa ycTpoHCTBa (njia3MeHHoro peaK- 
Topa) fljiH peajiH3ainiH flaHHoro cnoco6a. 

TexHEraecKHH pe3yjiBTaT b pa3pa6oTaHHOM cnoco6e flocTHraeTca TeM, hto 
pa3pa6oTaHHBiH bbicokockopocthoh cnoco6 ocaaqjemiji anMa3HBix iuieHOK H3 
ra30BOH (|)a3Bi b ruia3Me CBH pa3pafla, TaioKe kslk h cnoco6 npoTOTHn, BKmonaeT 
b ce6a nonaon- CBH pa3pa#a b ra30BOH CMecH, HaxoflHinefica b peaiamoHHOH 
KaMepe h coflepxcameii no KpaHHeii Mepe Bo,ziopo,a h yrneBOflopofl, aicTHBainiio 
yKa3aHHOH ra30Bofi CMecH iuia3MOH CB*! pa3pjma, rjw o6pa30BamM aTOMOB bo- 
flopoaa h yrjiepoflcoflepxcanmx pamncanoB, KOTopBie ocaacflaiOTca Ha nofljioac- 
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Ky, o6ecneHHBaji (J)opMHpoBamie ajuvia3HOH iuiShkh b pe3yjn>xaTe noBepxHocr- 
HBDC peaiaiHH. 

Hobbim b pa3pa6oTaHHOM cnocoSe aBjraeTca to, hto aicraBaumo yxa3aH- 
hoh ra30BoM cMecH nyreM noBBimemra KomjeHTpaijHH N e 3JieierpoHOB b iuia3Me 
ocymecxBjiKioT 3a chSt co3,a;aHHH b peaiajHOHHofi KaMepe yctoothboh HepaBHO- 
BecHoft mia3MLi c noMomBio CB 1 ! H3JiyHeHKH c MomHocTBio He MeHee 1 kBt h 
nacTOTofi f, MHoro 6ojn>meH o6bihho Hcnojn>3yeMOH nacTOTBi 2,45 ITii, npH 

3TOM tfJIfl JIOKaJIH3aiIHH mia3MBI B6jra3H nOflJIOECKH 4>OpMHpyK>T CTOOTyiO BOJIHy, 

b nyHHocTJix kotopoh reHepHpyioT h no;wepacHBaK>T njia3MeHHBie cjioh c bo3- 
moachoctbio peryjinpoBaHiM hx pa3Mepa. 

I|ejiecoo6pa3HO aKTHBamno yica3aHHOH ra30BOH CMecH nyreM noBBimemw 

KOHi;eHTpatfHH 3JieKTpOHOB IipOBOAHTB C nOMOmBK) 3JieKTpOMarHHTHOrO H3Jiy- 

HemM c nacTOTOH f paBHOH 30 ITi*, a pa3MepBi njia3MeHHBix cjioSb b ny*mocTax 
CTOOTefi CBH bojihbi peryjinpoBaTB 3a chSt H3MeHerora 4>opMBi h pa3Mepa none- 
peHHoro ceneHiM cxo#5nipixcfl bojihobbdc nyHKOB, c^opMHpyiomHX CTOsreyio 

BOJIHy. 

B o,ohom nacTHOM cjiynae #jm (J)opMHpoBaHHH ctohhch bojihbi ijejiecoo6- 
pa3HO HcnojiB30BaTB neTBipe h 6ojiee cxoflflnjHxcfl bojihobbdc nyHKa, nepece- 
KaiomHxcH nonapHO. 

B ApyroM nacTHOM cjiynae ajdi $opMHpoBaHHH crojraeH bojihbi u;ejiecoo6- 
pa3Ho HcnonB30BaxB flBa cxoahiuhxch nepeceKaionpixcH bojihobbdc nyHKa. 

B TpeTBeM HacraoM cjiynae pjw ^opMHpOBaHHH cnwraeH bojihbi ijejieco- 
o6pa3HO HcnojiB30BaTB ppa cxoflfliipixcfl bojihobbdc nyqica, HanpaBJieHHBix Ha- 
BCTpeny apyr ppyry. 

B neTBepTOM nacTHOM cjiynae pjix 4>opMHpoBamra croaHefi bojihbi ijejie- 
coo6pa3Ho Hcnojn>30BaTB na^aioimra Ha nofljioaacy cxoflnmHHCH bojihoboh ny- 

HOK H OTpaaceHHBIH OT IIOflJIO20KH BOJIHOBOH IiyHOK. 

TexmiHecKHH pe3yjn>TaT b pa3pa6oTaHHOM ycTpoftcTBe AOcraraeTCH TeM, 

HTO pa3pa60TaHHBIH HJia3MeHHBIH peaKTOp RJIZ BBICOKOCKOpOCTHOrO OCaHCfleHHfl 

ajiMa3HOH iuiShkh H3 ra30Bofi 4>a3Bi b njia3Me CBH pa3p>ma 5 Kax h njia3MeHHBifi 



peaicrop npoTOTHn, coflepaorr CBH reHepaTop, nepeaaiomyio jihhhio, oKaHHH- 
BaiomyiocH KBa3HonTHHecKofi 3JieKTpoflimaMHHecKOH CHCTeMofi, peaiamoHHyK) 
KaMepy c ycTaHOBJieHHOH b Heft noflJioacKOH Ha aepHcarejie noAno»CKH h CHCTe- 
moh HanycKa h oncaHKH BBi6paHHo8 ra30BOH CMecn. 

HOBBIM B pa3pa60TaHHOM yCTpOHCTBe HBJIfleTCH TO, HTO KBa3HOnTHHeCKaa 

3JieiapoAHHaMHHecKaa CHCTeMa BBinojiHeHa h ycraHOBJieHa c bo3M(mkhoctbk> 

(|)OpMHpOBaHlM B BBlSpaHHOH o6jiaCTH B6JIH3H nOflJIOHCKH CTOHHefi CBH bojihli, 

a nepeflaiomaa jihhhh BBmojiHeHa b BHfle CBepxpa3MepHoro BOJiHOBO^a KpyrJio- 
ro ceneHHa c ro(|>pHpoBaHHOH BHyTpeHHen noBepxHOCTBio, flonojraeHHoro chc- 
TeMOH 3epKan fljw nepe^ann no KpaHHefi Mepe ozmoro rayccoBa nyHKa Ha yno- 
MflHyTyio KBa3HonxHHecKyK) 3JieKTpoflHHaMHHecKyio CHCTCMy. 

B oflHOM lacTHOM cnyHae H3roTOBJieHHfl njia3MeHHoro peaicropa KBa3Hon- 
THHecKyio 3JieKTpo,miHaMHqecKyio CHCTeMy nejiecoo6pa3Ho bbiiiojihhtb b BH^e 
neTBipex 3epKan, pacnojioaceHHBix no pa3HBie cropoHBi oraocHTejiBHo o6jiac*ra 
4>opMHpoBaHHa nna3M£»i h ycTaHOBJieHHbix c bo3mo5khoctbk> HanpaBJiemiH CB 1 ! 
H3JiyHeHHH b BH^e neTbipex nonapHo nepeceKaionmxca bojihobbix iryHKOB, npn 
stom KBa3HonxHHecKyio 3JieKTpo,ziHHaMHHecKyK) CHCTeMy nejiecoo6pa3HO ycra- 
hobhtb BByrpH peaKUHOHHOH KaMepBi, npHneM nepeaaiomyio jihhkdeo nejiecoo6- 
pa3Ho ^onojiHHTB flenHTejieM oflHoro bojihoboto nyHKa Ha nerBipe nynKa, koto- 
psra Heo6xo«HMo ycraHOBHTB Ha BBixofle ynoMAHyToro CBepxpa3MepHoro boji- 
HOBo^a Kpynioro ceneHHH. 

B apyroM nacTHOM cjrynae KBa3HonTHHecKyio 3JieKTpo^HHaMHHecKyio 
CHCTeMy nejiecoo6pa3HO bbhiojikhtb b BHfle flByx 3epKan, pacnojio>KeHHBix no 

pa3HBie CTOpOHBI OTHOCHTeJIBHO o6jiaCTH (J)OpMHpOBaHHfl nJia3MBI H yCTaHOBHTB 

c bo3mo5khoctbk> HanpaBJieHHH flByx nyHKOB CBH H3JiyHeHHfl nofl He6ojiBinHMH 
yrjiaMH k noBepxHocrH nozyioaocH, npn stom nepeflaiomyio jihhbdeo nejiecoo6- 
pa3HO ^onojraHTb flejiHTejieM ozmoro bojihoboto nyHica Ha ppa nyHKa, KOTopBiii 
Heo6xoAHMO ycTaHOBHTB Ha BBixo^e ynoMHHyToro CBepxpa3MepHoro BOJiHOBo^a 
Kpyrjioro ceHeHHH. 
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B TpeneM nacTHOM cjiynae KBa3HOirrareecKyK> 3JieicTpoflHHaMHHecKyio 
cHCTeMy nejiecoo6pa3Ho bbhiojihhtb b BHfle ;njyx 3epKaji, pacnojioaceHHtix no 

pa3Hbie CTOpOHBI OTHOCHTejIBHO OOJiaCTH $OpMHpOBaHHH ILJia3MBI H yCTaHOB- 

jieHHBix c bo3mohchoctlk> HanpaBJiemifl bojihobbix nyHKOB HaBCTpeny apyr npy- 
ry, npn stom o^ho H3 3epKaji nejiecoo(5pa3Ho ycraHOBim, c bo3mo>khoctbk> ne- 
peMemeroifl Bnepe#-Ha3£m napajuiejiBHo caMOMy ce6e Ha pacc-roamm ± ty 4 , rae 
X- AJiHHa bojihli CBH H3JiyneHH5i, a nepe^aiomyio jihhhk) Heo6xoflHMo .nonoji- 
hhtb ^eJiHTejieM oflHoro BOJiHOBoro nyHKa Ha flBa nyHKa, KOTopbift ycTaHOBJieH 
Ha BBixoae ynoMaHyroro CBepxpa3MepHoro BOJiHOBoaa Kpyrjioro ceneHHH. 

B neTBepTOM HacraoM cjrynae H3roTOBJiemifl nna3MeHHoro peaicropa B03- 

MCHKHO B HIDKHeit HaCTH peaKH.HOHHOH KaMepBi paCnOJK>5KHTB ^HSJieKTpHHeCKOe 

okho BBOfla CBH H3JiyneHHa, a HanporaB OKHa b BepxHefi Hacra KaMepBi 
n.ejiecoo6pa3Ho ycTaHOBHTB no,zmo3KKy, npn stom KBa3HonTHHecicyK> sjieicrpo- 
^HHaMHHecKyio CHCTeMy Heo6xo^HMo bbhiojihhtb b Bime oflHoro 3epKajia, pac- 
nojioxceHHoro CHapyacH rotace ynoNurayTOH peaKHHOHHofi KaMepBi h ycTaHOB- 
jieHHoro c B03M03KHOCTBK) HanpaBJiemra nyHKa CBH H3JiyneHH£ BBepx nepneH- 

aHKyjWpHO nOBepXHOCTH nOffflOUKKH. 

B imtom HacraoM cjrynae BBmojiHeHHa njia3MeHHoro peaKTopa KBa3Hon- 
THHecKaa 3Jieicrpo,ziHHaMHHecKaH cHCTeMa Moacer 6bitb BBinomieHa b BH^e omo- 
ro 3epKajia, ycTaHOBJiemioro c bo3mo>khoctbio HanpaBJieroia nyHKa CBH H3Jiy- 

HeHHH no HOpMaJIH K nOBepXHOCTH UOffflOyKKR HJIH nOfl He60JIBIIIHM yTJIOM K 

HopMajra, a BHyrpB peaiamoHHOH KaMepBi bo3mo)kho BBe^eHHe pa^Honpo3paH- 
hoh oxjia»waeMOH ctchkh, BBinojineHHOH b BH^e penieTKH H3 tohkhx MeTajuiH- 
HecKHX oxjia^flaeMBix ipy6oK hjih CTepxcHeii h ycTaHOBJieHHofi napamiejiBHO 
nofljioaoce Ha pacc-roamm ot Hee 6ojiBme V 2 . 

B mecTOM HacraoM cjiynae H3roTOBneHna nna3MeHHoro peaicropa KBa3H- 
onTHHecKyio 3JieKTpo,D[HHaMHHecKyK> CHCTeMy nejiecoo6pa3HO BBmojiHHTB b bh- 
ae 3epKana h onTHHecKH CB«3aHHoro c Hefi KBa3HonTHHecKoro pe30Haropa c 
miocKonapanjiejiBHBiMH 3epKanaMH, ycTaHOBJieHHMMH Ha paccTOHHHH KparaoM 
V 2 , npH stom oflHo H3 3epKaji pe30HaTOpa npeflcraBJieT co6ofi no^noMCKy Ha ee 
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flepacaxejie, a apyroe 3epKajio Mo^ceT 6bitb BBmojmeHO b bha£ nepHOAHHecKoit 
pemencH H3 tohkhx MerajuniHecKHx Tpy6oK hjih CTepacHefi, npuneM nepnoA 
peineTKH MeH&me A,. 

B ceABMOM nacTHOM cjiynae H3roTOBJieHHH iuia3MeHHoro peaicropa chctc- 
Ma HanycKa raoBOH CMecH b pea^Hoimyio Kaisiepy b oSjiacTB (J)opMHpoBaHHa 
raia3MBi mo)kct 6bitb BBmojraeHa b BHAe MeTanjiHHecKoro BorayToro 3KpaHa c 
noABOAHmeS Tpy6Kofi b ueHTpanBHoft nacra, pacnoJioaceHHoro HaA Aep^caTeneM 
noAJio^KH Ha peryjrapyeMOM paccToaHHH, a CHCTeMa OTKaHKH ra3a Mo^cex 6bitb 
BBinojiHCHa b BHAe Ha6opa OTBepcmH b Aepacarejie noAJioaocH, CHa6aceHHOM He- 

KOTOpBIM o6BeMOM AJW OTKaHKH CMCCH ra30B, B KOTOpOM pacnOJIOECeHa CHCTeMa 

BOAHHoro oxjia^cAeHiM BepxHefi nacra AepacaTejra noAJioacKH. 

B bocbmom nacTHOM cnynae H3roTOBJieHiM mia3MeHHoro peaicropa chctc- 
My HanycKa BBi6p aHHOH ra30B0H cmcch u;ejiecoo6pa3HO c obmccthtb c pemencoH 
H3 tohkhx MCTajuiHHccKHX oxJiaacAaeMBix Tpy6oK, a CHCTeMa oTKa^KH ra3a mo- 
aceT 6bitb BBinojmeHa b BHAe Ha6opa OTBepcnm b AepacaTene noAJioaocH, CHa6- 
EceHHOM HeKOTOpBiM o6i>eMOM ajm OTKanHBaeMOH CMecH ra30B, b kotopom pac- 
nojioEceHa CHCTeMa boaehoix) oxjiaacAeHHH BepxHen nacra Aepacarejra noAJioac- 

KH. 

TexHHHecKHH pe3yjn>TaT- yBejnraeHHe CKopocra oca>KAeHH5i ajiMa3HOH 
ruieHKH H3 ra30BOH 4>a3Bi b mia3Me CBH pa3p*Aa npn xopoineM KanecTBe njieH- 
kh - b pa3pa6oTaHHBix cnoco6e h ycipoHCTBe AOcraraeTCfl 3a chSt Toro, hto, KaK 
ycTaHOBJieHo aBTopaMH, npn noBBmieHHH nacTOTBi CBH nojra noBBiinaeTca koh- 
i^eHipaiXHH 3JieicrpoHOB N e b iuia3Me 5 hto no3BOJraeT yBejiHHHTB ckopoctb arcrH- 
BauHH ra30BOH CMecH, T.e. ckopoctb o6pa30BaHHH aTOMapHoro BOAopoAa h Apy- 

THX XHMHHeCKH aKTHBHBDC paAHKaJIOB, a 3TO B CBOK) OHepeAB npHBOAHT K yBCJIH- 

Herono CKopocra ocaacAemra anMa3HOH njiemcH. npH stom noBBinieHHe nacTOTBi 
CBH nojw h HcnojiB30BaHHe npneMOB KBa3HonTHKH no3BOJweT ynpaBJWTB pa3- 
MepaMH OAHOpOAHOH njia3MBi HaA noAno)KKOH, hto b cboio onepeAB o6ecneHH- 
BaeT oahopoahoctb oca)KAaeMofi mieHKH Ha 6ojn>moH njiomaAH. 
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BjraHHHe noBBroiemra nacroTBi CBH hojih Ha cicopocTB ocaamemiH an- 
Ma3Hoii luiemcH b MPACVD peaicrope mohcho o6bhchhtb cjie^yiomHM o6pa30M. 

B MPACVD peaKTOpax ckopoctb pocrra ajiMa3m>ix mieHOK onpe^ejweTca 
BenHHHHOH KOHueHTpaE(HH yrjiepoflcoaepjKainHx pamocajioB h aTOMOB Boaopoaa 
okojio nofljio>KKH (Goodwin D.G.,J.E.Butler, in Handbook of industrial diamonds 
and diamond films, Eds. M.Prelas, G.Popovici, L.K.Bigelow, New York: Marcel 
Dekker Inc. USA, 1998, p.527-581). B 6ojn>nmHCTBe cymecTByiomHx MPACVD 
peaicropoB ochobhbim KaHanoM flHCCoipiamra MOJienyji Bo^opofla payKe npn bbi- 
cokhx TeMnepaiypax ra3a (T g ~ 3000-3500°K) aBnaerca flHccon.namw 3Jieic- 
TpoHHbiM yaapOM (MaHKejieBHH K).A., PaxHMOB A.T., CyeraH H.B. On3HKa 
njia3MBi, 1995, T.21,jV2lO, c.92 1-927). IIosTOMy cTeneHB flHcconiiairHH MOJieicyji 

BOflOpdfla 3aBHCHT OT BeJIHHHHBI 3JieKTp0HH0H KOHHeHTpaHTIH N e B iuia3Me. 

BejiHHHHa N e b nna3Me, noflzjepHCHBaeMoii CBH noJieM b peaicropax pe30Hajnc- 
Horo uma, B03pacTaeT flo bcuhhithbi, npn KOTopofi HaHHHaer np ohbjmtbch He- 
JiHHeHHBiH 3(|)4)eKT CKHHHpoBaHHH sjieKTpoMarHHTHoro nojia. IIosTOMy xapaK- 
TepHBra pa3Mep ruia3Mti ua% nojjJioHCKOH b peaicrope npHMepHo paBeH rjry6HHe 
ckhh-cjioh 8. Ilpn o6bihho HcnojiL3yeMLix napaMeTpax b MPACVD peaicropax 
(TeMneparype ra3a T g ~ 3000-3500°K, 3aBHcam;eH ot yaejiBHOH moihhocth, no- 
rjiomaeMofi b ruia3Me, h HanajiBHOM flaBJiemiH ra30BOH CMecH 50-200 Top) 
idiothoctb ra3a okojio nofljioacKH cooTBercTByeT MHHHMyMy kphboh IlanieHa 
WW nozwepxcaHHH HenpepBiBHoro CBH pa3p*wa ( BnxapeB A.JI. h pp., OH3mca 
njia3MBi, 1987, t.13, Ks9, cl 124-1 130), npn KOTOpon nacTOTa crojiKHOBeHHH 
sjieicrpoHOB v nopswica KpyroBOH nacTOTBi nojw co. B sthx ycJiOBHax rjry6HHa 
ckhh-cjioh 5 npHMepHo paBHa 

8 « 2 (c/co) (N co /N e ) [(co 2 + v 2 )/ cov]. 
IlpH 4>HKCHpoBaHHOH rjry6HHe CKHH-CJIOH (HanpHMep, flJW peaKTopoB pe30HaHC- 
Horo THna 3Ta BejiHHHHa nopjmica 1 cm) 8= 8 0 , H3 npHBe^eHHoro BBmie cootho- 
nieHUH mm 8 noJiynaeM, hto BejiHHHHa 3JieicrpoHHOH KOHneHTpaimH N e b ruia3Me 
nponopiiHOHajiBHa nacTOTe CBH H3JiyHeHHH 

N e ~ Nco (c/8 0 co) [(co 2 + v 2 )/ GOV] ~ CO, 



rae Nco = mco 2 /47ce 2 - KpuniHecKaa KOHneHTpainw, co =2nf KpyroBaa nacxoxa 
nojia, v - nacTOTa crojiKHOBeroiH 3JieicrpOHOB c HefirpantHBiMH nacTHiiaMH, m h 
e - Macca h 3apaa 3JieicrpoHa, cooTBeTCTBeHHo. IIoaTOMy BenHHHHa sjieicrpoH- 
hoh KOHueHTpauHH N e h, cooTBeTCTBeHHo, CTeneHB flHCComiartHH MOJieKyjwpHO- 
ro Bo^opo^a b HepaBHOBecHofi njia3Me MPACVD peaKTopa noBBiniaeTca npn 
yBenHHeHHH nacTOTM CB 1 ! H3JiyHeHiw. 

AononHHTejitHBiH TexHHHecKHH pe3yjibTaT- noBtiraeHHe njioma^H ocaac- 
flaeMOH ajiMa3HOH ruie'HKH npn coxpaHeHHH ee OflHopoflHocrH - o6ecneHHBaeTCii 
pa3pa6oTaHHOH KOHCTpyicmieH njia3MeHHoro peaicropa 3a chSt <J>opMHpOBaHH« 
nonapHO nepeceicaioiimxcji bojihobbdc nyHKOB, HanpHMep, neTBipex nonapHO ne- 
peceKaiomHxcH KorepeHTHbix nyHKOB. 

Ha (J>Hr.l cxeMaTHHHO b pa3pe3e npe^cTaBjieHa Sjioie-cxeMa pa3pa6oTaH- 
Horo iuia3MeHHoro peaicropa, peajiH3yiomero pa3pa6oTaHHi>ra cnoco6. 

Ha $Hr.2 HpezjcTaBJieHa b pa3pe3e 6jioK-cxeMa iuia3MeHHoro peaicropa c 
KBa3HonTHHecKOH 3JieKTpoflHHaMHHecKoii chctcmoh, o6ecneHHBaiomeH <J)OpMH- 
poBamie iuia3MeHHoro cjioa b6jih3h noflJio)KKH b o6jiacra nepeceHemia HeTBipex 

BOJIHOBBK IiyHKOB. 

Ha <}>Hr.3 npeacTaBJieHa b pa3pe3e 6jiOK-cxeMa njia3MeHHoro peaicropa c 
KBa3HonniHecKOH sJieicrpo.nHHaMHHecKOH cHCTeMOH, o6ecneHHBaiomeH 4>opMH- 
poBaime iuia3MeHHoro cjioh b6jih3h noflJiomKH b ffsyx nepeceicaiomHxca bojiho- 
bbdc nyHKax. 

Ha 4>nr.4 npeacTaBJieHa b pa3pe3e 6jioK-cxeMa njia3MeHHoro peaicropa c 
KBa3HonTKrqecicoH sJieicrpoflHHaMHHecKOH chctcmoh, oSecnenHBaioiueH <|>opMH- 
poBamie iuia3MeHHoro cjioa b6jih3h nozyiOKKH b ppyx BcrpeHHBix bojihobbix 
nynxax. 

Ha <J>m\5 npe^cTaBJieHa b pa3pe3e 6jioic-cxeMa iuia3MeHHoro peaicropa c 
KBa3HonTHHecKOH sJieicrpoflHHaMHHecKOH CHCTeMOH, o6ecneHHBaiomeH <j>opMH- 
poBaHHe njia3MeHHoro cjioh b6jih3h nofljiojKKH b OTpaacaioiHeMCfl bojihobom 
nyHKe. 
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Ha $ht.6 npeflcraBJieHa b pa3pe3e 6jioK-cxeMa ruia3MeHHoro peaicropa c 
KBasHonTHHecKOH sJieicrpoflHHaMHHecicoH cHCTeMOH, HMeiomeii npo3paHHyio 
flJM CBH H3JiyHeHHH nepHozmnecicyio pemency. 

Ha $nr.7 npeflCTasneH b paspese Aep^arejn, noflJioacKH c CHCTeMaMH ox- 
JKDKflemw, HanycKa h OTKaHKH rasa fljia mia3MeHHBix peaicropoB, onHcaHHBix b 
n.8,9,10 (|)opMyjiBi H3o6peTeHira. 

Ha <J>Hr.8 npeflCTaBneH aepacarejiB nozyioaocH c CHCTeMaMH oxjiaacaeHiw, 
HanycKa h oncaHKH ra3a jyisi njia3MeHHoro peaicropa, oimcaHHoro b n.12 h 13 
4>opMyjiBi H3o6peTeHHH. 

KoHCTpyicmw iuiasMeHHoro peaicropa, npeflCTaBJieHHaa Ha $Hr.l, coflepscHT 
peaiomoHHyio KaMepy 1 ^jm ra30BOH CMecH c ycTaHOBJieHHOH b Hen nofljioxocoH 2 
flJia ocaaweHHa amiasHOH luieHKH 3. nofljioaoca 2 pacnojioace H a Ha aepacaTene 4 
hozukhkkh. Hctohhhkom CB^ HSJiynemiH cnyanrr CBH reHepaTop 5, coe#HHeHHBiH 
c nepeaaioineH JimmeS 6, OKaHHHBaiomeHca KBa3HonTHHecKOH ajieKTpo/umaMHHe- 
ckoS CHCTeMofi 7. KBa3HonTHHecKaa 3JieKTpo ( aHHaMHHecKaa cHCTeMa 7 coctoht H3 
HecKOJiBKHX MeTannHHecKHx 3epKau, KOTopBie ycTaHOBJieH&i c bo3mo>khoctbk> 

4)OpMHpOBaHHH CTOflHeH CBH BOJIHBI B oSjiaCTH 8 COSflaHH* HJiaSMBI B6JIH3H hoa- 

JioaocH 2. PeaKHHOHHaa KaMepa 1 CHa6»eHa chctcmoh Hanycxa 9 rasoBoii CMecn h 
CHCTeMOH OTKaHKH 10 rasa noAAepacamw Tpe6yeMoro flaBJiemw h ckopocth 
rajOBoro noTOKa pa6oneH CMecn b KaMepe 1. B KanecTBe peaKimoHHOH KaMepBi 1 
Moacer 6bitb HcnojiB30BaHa, KaKHB ycTpoHCTBe-npoTOTHne, npospaHHaa KBapneBaa 
KOJi6a. B KanecTBe HcroHHHKa 5 H3JiyHeHHH MoaceT 6bitb Hcnojn»30BaH rapoTpoH. 

B nepBOM nacTHOM cjryqae H3roTOBJieHH« iuia3MeHHoro peaicropa, npefl- 
CTaBJieHHOM Ha $Hr.2, nepeaaiomaa jihhim 6 coctoht H3 CBepxpa3MepHoro 
BOJiHOBo^a 14 Kpyrjioro ceneHiw, cHa6>KeHHoro flejiHTeneM 15 BOJraoBoro nyn- 

Ka, KOTOpBHi OnTHHeCKH CBH3aH C KOMnJieKTOM HeTBipeX nJIOCKHX 3epKan 1 1, Ka- 
HCflOe H3 KOTOpBDC B CBOK) OHepeflB OnTHHeCKH CB«3aHO C O^HHM BorayTBiM Me- 

TajuiHHecKHM 3epKanoM H3 KOMnjieicra neTBipex 3epKan 12. KBa3HonTHHecKaH 
3JieKTpoflHHaMHHecKaa CHCTeMa 7 coctoht H3 neTBipex MeTajuraraecKHX Boray- 
tbix 3epKan 13. BojmoBOfl 14 nepeaaiomeH jhihhh 6 BBmojmeH c ro^pnpoBaH- 



hoh BHyrpeHHeH noBepxHOCTbio. BojraoBOfl 14 o«hhm kohhom on-nraecKH cbh- 
3aH c CBH reHepaxopoM 5, a npyraM kohh.om coeflHHeH c flejnrrejieM 15 bojiho- 
Boro nyHKa Ha Hen»ipe nynca. ^ejiirrejiB 15 BBinojmeH b BHfle CBepxpa3MepHoro 
KBaApaTHoro BOjmoBOfla, pa6oTa KOTOporo ocHOBaHa Ha 3<f>$eKTe MyjiBTHmra- 

KaUHH H306pa»CeHHH HpH paCIipOCTpaHeHHH 3JieKTpOMarHHTHOH BOJIHBI 

(G.G.Denisov, S.V.Kuzikov , in Strong microwaves in plasmas, Ed. A.GXitvak, 
N.Novgorod: IAP, 2000, v.2, p.960-966). 3epK£ma 11,12 h 13 Moryr 6bitl pac- 
nojioaeeHBi KaK bhvtph peaicuHOHHOH KaMepbi 1 (KaK noKa3aHo Ha <J>Hr.2), Tax h 
CHapyacH peaKHHOHHoii KaMepbi 1 (KaK noKa3aHO Ha <J>ht.1). Bbdcoa CBH reHe- 
paTopa 5 MO^ceT 6bitb oirniHecKH cBH3aH HenocpeflCTBeHHo c bojihobo^om 14 
Kpyrjioro ceHeHHH (KaK noKa3aHo na (|)Hr.l), a MoxceT 6mtb onTEraecKH CB*3aH c 
hum nocpeflCTBOM flonojfflHTejiBHoro 3epKajia 16. 3epKaua 13, o6pa3yioinHe KBa- 

3HOnTHHeCKyiO SJieKTpOflHHaMHHeCKVK) CHCTeMy 7, yCTaHOBJieHBI C B03M03KHO- 

ctbk> HanpaBJieroia CBH H3JiyHeHHH 17 b BHfle neTBipex nonapHo nepeceKaio- 

IHHXCH BOJIHOBBK HVHKOB b o6jiacTB 8 $OpMHpOBaHH5I nJia3MBI B6jIH3H nOflJIOHC- 
KH 2 (CM. BHfl A Ha 4>HT.2). 

CHCTeMa HanycKa 9 b peaKHHOHHyio KaMepy 1 ra30BOH cMecn, coflepaca- 
mefi no KpaHHeii Mepe BOflopoo; h yrjieBOflopofl h CHCTeMa oTKaHKH 10 ra3a rjix 
nozwep»caHHa Tpe6yeMoro flaBJiemra pa6oneH CMecn MoryT 6mtb BLmojiHeHLi 
no-pa3HOMy, HanpHMep, Tate KaK noKa3aHo Ha (J>nr.7. CHCTeMa HanycKa 9 bbi- 
nojmeHa b BHfle MeTajHiHHecKoro BorayToro 3KpaHa 18 c noflBOflaineH Tpy6Kofi 
19 b neffrpajiBHOH ero Hacra. CHCTeMa oncaHKH 10 ra3a BBino jihch a b Bime Ha- 
6opa OTBepcTHfi 20 b flepHearene 4 nojuioacKH 2, npH stom aepHcarejiB 4 cHa6aceH 
HeKOToptiM oSbeMOM ffjix OTKaHHBaeMOH CMecn ra30B, b kotopom pacnojioxceHa 
CHCTeMa BonflHoro oxjia»weHHfl 21 toh nacTH flepjKarejra 4, KOTopaa KOHTaKTH- 
pyeT c noflJioacKOH 2. 

Bo btopom nacTHOM ony^ae H3roroBJieHHfl njia3MeHHoro peaicropa, npe#- 
CTaBJieHHOM Ha 4>ht.3, nepeflaiomafl hhhhh 6 npeflCTaBiraeT co6oh, KaK h b npe- 
/jBuryiueM cjrynae, bojihoboa 14 Kpyrjioro ceneHHa, cHa6aceHHBiH aejiHTeneM 15 

BOHHOBOrO nyHKa, KOTOpBIH OnTHHeCKH CB«3aH C flByMH nJIOCKHMH MeTaJIJIHHe- 




CKHMH 3epKaJiaMH 11, KaECflOe H3 KOTOpBDC B CBOK) OHepeAB OIITHHeCKH CBH3aHO c 

oflHHM BorHyrfciM MeTajiJiKraecKHM 3epKajiOM H3 KOMnJieicra jajsyx 3epKaji 12. 
KBa3HoirraHecKaa 3JieiapoAHHaMHHecKaH CHCTeMa 7 coctoht H3 AByx BoruyTBix 
MeTajuiHHecKHX 3epicaji 13. IIpH 3tom bojihoboa 14 bbuiojihch c ro<|>pHpoBaHHOH 
BHyrpeHHeS noBepxHOCTBio. B stom hbcthom cjiynae H3roTOBJieroi5i mia3MeHHO- 
ro peaKTopa AejnrrejiB 15 BOJiHOBoro nyHKa Ha ABa nynica bbuiojihch b BHAe 
CBepxpa3MepHoro npjnvioyrojiBHoro bojihoboa**, pa6oTa KOToporo ocHOBaHa Ha 
3(J)(|)eKTe MyjiBTHnjiHKaujffl H3o6paaceHHH npH pacnpocTpaHemra 3JieicrpoMar- 
hhthoh bojihbi. 3epKajia 11,12 h 13 Moiyr 6bitb pacnonoaceHBi KaK BHyTpn pe- 
aiaiHOHHOH KaMepBi 1 (KaK noKa3aHO Ha 4>ht. 2), TaK h CHapyacH peaioxHOHHOH 
KaMepBi 1 (KaK noKa3aHO Ha $hi\1). ^a 3epKana 13, o6pa3yiomHe KBa3HonTH- 
necKyio 3JieKTpoflHHaMHHecKyio CHCTeMy 7, ycraHOBJieHBi c bo3mo3khoctbk> Ha- 
npaBjieHHH H3JiyHeHira b BHAe AByx nepeceKaiomnxcji bojihobbdc nyHKOB b 06- 
jiacTB 8 <J>opMHpoBaHira njia3MBi b6jih3h noAJio>KKH 2 (cm. bha A Ha <J)Hr.3). 
CHCTeMa HanycKa 9 ra30BOH cmcch b peaicnjiOHHyio KaMepy 1 h CHCTeMa OTKan- 
kh 10 ra3a BBinojraeHa, KaK h b npeABiAymeM nacTHOM cjiynae, KaK noKa3aHo Ha 

<J>HI\7. 

B TpeTBeM HacraoM cjiyqae H3roTOBJieHHa njia3MeHHoro peaicropa, npeA- 
craBJieHHOM Ha (J)nr. 4, nepe^aiomaa jihhiw 6 coctoht, KaK h b npe^Bmymnx 
cjiynaax, H3 CBepxpa3MepHoro BOjraoBOAa 14 Kpyrnoro ceHeHira, CHaGaceHHoro 
flejircrejieM 15 bojihoboto ny*nca, KOTopBift onranecKH cB5i3aH c komiuicktom 
AByx roiocKHX 3epKaji 11, KaacAoe H3 kotopbix b cbok) onepeAB onTHHecKH cba- 

3aHO C OflHHM BOIHyTBIM MCTaJIJIHHeCKHM 3epKaJIOM H3 KOMnneKTa AByx 3epKaji 

12. KBa3HonTHqecKaa 3JieKTpoAHHaMHHecKafl CHCTeMa 7 coctoht H3 AByx Me- 
TajumnecKHx BorayrBix 3epKaji 13, KOTOpBie ycTaHOBJieHBi c bo3M02echoctbk> Ha- 
npaBJieHHH H3JiyneHHH 17 b BHAe AByx BcnpeHHBix bojihobbdc nyHKOB b o6jiacTB 
8 <J)opMHpoBaHHJi njia3MBi b6jih3h hoajioeckh 2 ( cm. bha A Ha (j)Hr.4). Jlflsi o6ec- 
neneHHH oahopoahocth HaHecerora anMa3HOH njiemcH 3 Ha noAJioaacy 2 oaho H3 
3epKaji 13 ycTaHOBJieHO c bo3mo5khoctbk> nepeMemeHiM BnepeA-Ha3aA napaji- 
jiejiBHO caMOMy ce6e Ha paccTOHHHe + V 4 , rAe A,- nmma. bojihbi CBH H3JiyHemw. 




3epicajia 11,12 h 13, KaK h b npeflBijiyiucHX nacTHBix cjiynaax, Moiyr 6bitb pac- 
nojio»em>i KaK BHyrpH peatoxHOHHOH KaMepBi 1, TaK h cHapy>KH. 

B neTBepTOM nacTHOM cjiynae H3roTOBneHHfl njia3MeHHoro peaKTOpa, 
npe^CTaBJieHHOM Ha <|>Hr.5, peaKijHOHHafl KaMepa 1 pacnojio>KeHa BepniKajiBHO h 
hhhchhh ee nacTB CHa6>KeHa A^JieicipHHecKHM okhom 22 ajih BBoaa CBH H3Jiy- 
neHiM 17, npn 3tom BHyrpH KaMepBi 1 b BepXHefi ee nacra ycTaHOBjieHa tioa- 
jioaaca 2 Ha flepacarejie 4. KBa3HonTHHecKaa 3Jieicrpo 1 HHHaMH T iecKaa CHCTeMa 7 
BBinojraeHa b 3tom cnyqae b BH^e oflHoro 3epKana 13, pacnojioaceHHoro cHapy- 
3KH moKe KaMepBi 1 h ycTaHOBJieHHoro c bo3MO)khoctbk> HanpaBJieHHH nynKa 
CBH H3JiyneHHH 17 BBepx, nepneHflHKyjrapHO noBepxHocra no;yio>KKH 2. Chc- 
TeMa HanycKa 9 b peaiomoHHyio KaMepy 1 ra30B0H CMecH b 3tom cjiynae bbi- 
nojmena b BH#e HecKOJiBKHX Tpy6oK 23. JJjm noflflepacaHira Tpe6yeMoro tfaBJie- 
mra paSoneft CMecH b KanecTBe chctcmbi OTKa^KH 10 ra3a HcnonB30BaHa xpy6Ka 
24. TeMnepaTypHBifi pe^CHM noflJioECKH 2 o6ecneHHBaeTCH c noMoruBio cncTeMBi 
BOAHHoro oxjia^cAeHHH 21, KaK b npeABwynmx nacraBix cjiynaax BBinojmemM 
ycTpoScTBa. 

B imtom nacTHOM cjiynae H3roTOBJieHH^ njia3MeHHoro peaieropa, npepr 
CTaBJieHHOM Ha <^Hr.6, nepe^aiomafl jihhhh 6 coctoht H3 CBepxpa3MepHoro boji- 
HOBOAa 14 Kpyrjioro cenerora, bmxor KOToporo onwiecKH cB*3aH nocpeflCTBOM 
MeTajuiHHecKoro BorHyroro 3epKajia 12 c KBa3HonTHHecKofi 3JieKxpo;jHHaMHHe- 
ckoh OHCTeMOH 7, BBinojffleHHOH b 3tom cjiynae b BH^e o#Horo MeTajuiHHecKoro 
Borayroro 3epKajia 13, ycTaHOBJieHHoro c bo3mohchoctbio HanpaBJieHiw nyqKa 
CBM H3JiyneHH^ 17 no HopMajiH k noBepxHocra noflJioacicH 2 hjih no;* He6ojn>- 
mHM yrnoM k HopMajra. IIpH stom BHyrpB peaKUHOHHofi KaMepBi 1 BBe^eHa pa- 
AHonpo3paHHan oxjiaacaaeMan CTemca, BBinojiHeima^ b BH#e nepnoflHHecKOH 
pemeTKH 25 H3 tohkhx MeTajuiHHecKHx oxjiaaca aeMBix Tpy6oK hjih CTep^cHefi 26 
h ycTaHOBJieHHaa napanjiejn>HO noanoacKe 2 Ha paccTOHmra ot Hee 6ojiBme V 2 . 

CHCTeMa HanycKa 9 ra30Bofi CMecH b flairaoH KOHCTpyiciXHH h CHCTeMa ot- 
Ka^KH 10 npejjCTaBJieHBi Ha $m\8. CncreMa HanycKa 9 coctoht H3 nojiBix oxjia- 
acflaeMBix Tpy6oK 26 nepnoflHHecKOH penieTKH 25. JJjw no,zmep3KaHira Tpe6ye- 



Moro AaBJieHM b peaiamoHHOH KaMepe 1 b «Hana30He 50-:-300 Topp CHCTeMa 
o-ncaHKH 10 ra3a BBmojmeHa b BH#e Ha6opa OTBepcTHH 20 b aepacaTejie 4 non- 
jio}kkh 2. TeMnepaTypHBiH pe^cHM noflJio^cKH 2 o6ecneHHBaercH c noMomtio 
CHCTeMBi Boj^flHoro oxjiaamemra 21 . 

B mecTOM nacTHOM cjiynae H3roTOBJieHira njia3MeHHoro peaicropa, Taicace 
npe^CTaBJieHHOM Ha 4>hi\6, nepeflaiomaa jihhpm 6 h KBa3HonTHHecKaa 3JieKTpo- 
AHHaMHHecKaa CHCTeMa 7 BBinojiHeHBi, KaK h b npeflBiflynjeM cjiyqae. PenieTKa 
25, BBeaeHHaa BHyrpB peaiamoHHoft KaMepti 1 h pacnojioaceHHaa b stom nacT- 
hom cjiynae H3roTOBJieHHH Ha paccTOjnnra ot noflJioaocH 2 KpaTHOM V 2 , BMecTe c 
no^JiOMCKOH 2 o6pa3yK)T KBa3HonTHHecKHH pe30HaTop c njiocKonapajiJiejiLHtiMH 
3epKajiaMH, hmcioiuhh pe30HaHc Ha nacTOTe H3JiyneHira CBH reHepaTopa 5, 

CncTeMa HanycKa 9 ra30BOH cisiecH h CHCTeMa OTKaHKH 10 ra3a BBmojiHe- 
hbi b flaHHOH KOHCTpyionHH aHajioraHHO iipeflBi,pyiiieMy nacTHOMy cjiynaio, KaK 
noKa3aHo Ha 4>ht.8. 

B KOHKpeTHOM npHMepe peajiH3aujra pa3pa6oTaHHBix cnoco6a h ycipon- 
CTBa (njia3MeHHoro peaKTopa) b KanecTBe peaiojHOHHOH KaMepBi 1 HcnojiB30BaHa 
KBapijeBan KOJiSa, BBinycKaeMaa ctckojibhbim 3aBOAOM HM.O,3.#3ep3KHHCKoro 
ropofla rycB-XpycTajiBHBm. B KanecTBe CBH reHepaTopa 5 HcnojiB30BaH rapo- 
TpoH c nacTOTofi CBH H3JiyqeHHH 30 rTij h MonpiocTBio ro 10 kBt, BBmycKae- 
mbih Hi 111 Thkom" ropo^a H. HoBropo^a. B KanecTBe nepe^aiomeH jihhhh 6 
acnojiB30BaH CBepxpa3MepHBifi BOJraoBOA 14 Kpyrjioro cenemra c ro<|>pHpoBaH- 
hoh BHyTpeHHeft noBepxHOCTBio, CHa6^ceHHBifi ^enHTejieM 15 BOJiHOBoro nyHKa, 
H3roTOBJieHHBie b HTIO PAH ropo^a H. HoBropo^a. JJjix peajnreaijira pa3pa6o- 
TaHHoro cnoco6a HcnonB30BaHa KOHCTpyKitfra njia3MeHHoro peaicropa c KBa3H- 
oirraHecKHM pe30HaTopoM, npeflCTaBJieHHaa Ha <|>Hr.6. 

Pa3pa6oTaHHBiH bbicokockopocthoh cnoco6 ocaamemra anMa3HBix mie- 
hok H3 ra30BOH 4>a3Bi b mia3Me CBH pa3pa#a peajiH3yK>T cneAyiomHM o6pa30M 
(cm. 4>Hr.l). 

JIhhchho nojMpH30BaHHoe CBH H3JiyneHHe 17 c nonepeHHBiM pacnpefle- 
jiCHneM HHTeHCHBHOCTH b Bime pacnpeflejieHira Taycca ot CBH reHepaTopa 5 c 
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nacroTOH f , MHoro 6om,meH o6bihho HcnojiB3yeMOH hectotbi 2,45 ITu, Hanpn- 
Mep 30 ITn, HanpaBJiaioT Ha bxoa nepeflaioineH jihhhh 6. C Bwxoaa nepeaaio- 
meH jihhhh 6 ero HanpaBJunoT Ha KBa3HonTHHecKyio sJieKTpoflHHaMKraecKyio 
CHCTeMy 7, nocpeflCTBOM KOTopoii H3jiyneHHe 17 HanpaBJunoT b peaionHOHHyio 
KaMepy 1, coflepacamyio no KpairaeH Mepe Boaopofl h yrjieBOflopofl. C noMonjBio 

KBa3HOHTHHeCKOH aJieKTpOflHHaMHHeCKOH CHCTeMLI 7 B BBl6paHHOH o6jiacTH 8 

peaKinioHHOH KaMepti 1 <|>opMHpyioT cTOjrayio CBH Bojray, b nyHHocTax koto- 
poii reHepHpyioT h nozwepaoiBaioT nita3MeHHBie cjioh, T.e. nojryHaioT ycTOHHH- 
Byio HepaBHOBecHyio iuia3My. 3a cneT HcnojiB30BaHHH CBH H3JiyneHHa c nacTO- 
toh f, MHoro 6ojiBHieH o6bihho HcnojiB3yeMOH nacTOTBi 2,45 FTn, nojiyneHHaa b 
oGjiacTH 8 njia3Ma HMeer 6ojiee BBicoKyio KOHneHTpaunio sjieiopoHOB, o6pa3yeT 
6ojiee BBicoKyio iijiothoctb yrjiepoflcoflep^ainnx paznccajioB h aroMapHoro bo- 
flopofla h oSecneHHBaeT TeM caMBiM 6onee BBicoKyio ckopoctb pocTa anMa3HOH 
mieHKH, neM b cnoco6e-npoTOTHne, HcnojiB3yK>in.eM H3JiyHeHHe c nacTOTOH 2,45 
ITh,. noBBimeHHe nacroTBi f no3BOJiaeT TaioKe HcnojiB30BaTB npneMBi KBa3Hon- 
thkh h ynpaajiHTB pa3MepaMH oflHopoflHOH njia3MBi nap, nofljroacKOH 2, hto b 
cbok) onepe^B o6ecneHHBaer oflHopoflHOCTB ocaacflaeMOH iuiShkh, T.e. no3BOJia- 
eT peniHTB nocTaBJieHHyio 3a#aHy. 

XIjia3MeHHBiH peaicrop, npe^cTaBJieHHtra Ha <J>m\2 h ho3bojmk>dd[hh pea- 
jra30Ban> cnocoS no n.3, pa6oTaer cjieflyroinHM o6pa30M. 

JIhhchho nojiapH30BaHHoe CBH H3JiyHeHHe 17 c nonepenHBiM pacnpe^e- 
JieHHeM HHTeHCHBHOCTH b BH^e pacnpeaejieiraH Taycca ot CBH reHepaTopa 5 c 
nacTOTOH 30 rTn nocpe,n;cTBOM 3epKana 16 HanpaBJBnoT Ha bxoa cBepxpa3Mep- 
Horo BOJiHOBO^a 14 Kpyrjioro ceHemra c ro4>pHpOBaHHOH BHyTpeHHefi noBepx- 
hoctbk). BjiaroAapa TaKOMy BBmojiHerono BOJiHOBOfla 14 nonepeHHoe pacnpeae- 
JieHHe HHTeHCHBHOCTH H3JiyHeHHH 17 Ha BBixo^e BOjmoBOfla 14 coxpaiweTCfl 
6jih3khm k rayccoBOMy. TayccoB nyHOK nocTynaer Ha bxoa AejiHTejia 15 bojiho- 
boto nynca h 3a chSt 3<|><|>eKTa MyjiBTHnjiHKauHH H3o6paaceHHH npn pacnpo- 

CTpaHeHHH 3JieKTpOMaTHHTHOH BOJIHBI B CBepXpa3MepHOM KBa^paTHOM BOJIHO- 

BOfle flejiHTCH Ha neTBipe oflHHaKOBBrx rayccoBBrx nynica c MeHBmeH hhtchchb- 



HOCTBK). KsOKffhlR HX 3THX IiyHKOB H3JiyHeHHfl 17 IIOCpe^CTBOM KOMIIJieKTOB 3ep- 

Kaji 11, 12 nepe^aiomeH jihhhh 6 HanpaBJiJuoT Ha kb a3HonTHHecKyio ajieiopo- 
^HHaMHHecKyio CHcreMy 7. HeTBipe BorayTBix 3epKajia 13 ajieiapoflHHaMHHe- 
ckoh CHCTeMH 7 HanpaBJunoT neTBipe cxo^innxcji nyHica 17 b o6:iacTB 8, r#e 
yKa3aHHwe neTBipe nyHiea nonapHO nepeceKaioTca, KaK noKa3aHO Ha 4>ht.2 bhs 
A, h b o6jiacTH hx nepeceneHHH 4>opMHpyeTca croHHaa BOJraa. 3a cneT CMeme- 
hhh b njiocKOCTH, nepneHflincyjDipHOH iijiockocth nepTeaca (cm. bh^ A). 

npoTHBoncwiojKHo pacnojioMceHHBix 3epKan 13 b xasmofi nape othochtcjibho och 
CHMMeipHH Kaacflofi napti 3epicaji 13, o6jiacTB 8 (JjopMHpoBamia CTosraeH bojihbi 
Hafl nozuioacKOH 2 b flaHHOM HacraoM cjiynae mieeT yBejmHeHHyio njioma,zn> 
(6onee 100mm) no cpaBHeHmo c #pyrHMH h3bccthbimh cnoco6aMH. B nyHHo- 
crax CTOOTeg bojihbi BejiHHHHa aneicipHHecKoro nojra paBHa hjih npeBBimaeT 
noporoBoe none, HeoSxoflHMoe jnyia no,zwep3KaHHJi cranHOHapHOH njia3Mbi, no- 
3TOMy b oSjiacTH 8 4>opMHpoBaHiDi CToaneH bojihbi npoHcxoziHT nojpKHr CBH 
pa3p^a h (^opMHpoBaHHe h JiOKajnoanHs njia3MeHHoro cjioji. KkMeHaa 4>opMy h 
pa3MepBi nonepeHHoro ceneHira nepecexaroinHxcfl BojraoBBix nyncoB 17, moecho 
peryjmpoBaTB pa3MepBi h <j>opMy njia3MeHHoro cjiojl KoHCTpyKnira ruia3MeHHO- 
ro peaicropa no n.8 <|>opMyjiBi H3o6peTeHHH o6ecnenHBaeT 6ojiee paBHOMepHBifi 
noflBOfl CBH H3JiyHeHHH k njia3Me, a Tarasce 6ojiBniyio roiomaflB oca^aeMbix 
ajiMa3Hi>ix nueHOK. 

ITjia3MeHHBiH peaicrop, npeflCTaBJieHHBiH Ha (J>hi\3 h no3BOJiaiomHH pea- 
JiH30BaTB cnoco6 no n.4, pa6oTaeT cjie^yionniM o6pa30M. 

JlHHeHHO nojwpH30BaHHoe CBH H3JiyneHHe 17 c nonepenHBiM pacnpe^e- 
JieHHeM HHTeHCHBHOCTH b BUflfi pacnpeflejieHira Taycca ot CBH reHepaTopa 5 c 
nacTOTOH 30 ITn nocpeflCTBOM 3epKajia 16 h cBepxpa3MepHoro BOjmoBO.ua 14 
Kpyrjioro ceneHHH HanpaBJunoT Ha bxo# flemrrejia 15, BBinojraeHHoro b 3-tom na- 
cthom cjiynae b Bime cBepxpa3MepHoro iipflMoyrojiBHoro BOJiHOBoaa. 3a chSt 
3<JxJ>eKTa MyjiBTHnjiHKanHH H3o6pa»ceHHH npn pacnpocTpaHeHHH sjieiopoMar- 
HHTHoro H3JiyneHiM b CBepxpa3MepH0M npHMoyrojiBHOM BOjmoBOfle 15 rayccoB 
nyqoK 17 acjihtoi Ha flBa OflHHaKOBBix rayccoBBix nyHKa 17 MeHBmeH hhtch- 




CHBHO CTBK) . KaHCflBIH H3 3THX flByx ItyHKOB HSJiyieHIM 17 nOCpeflCTBOM KOM- 

njieicroB 3epKaji 11 h 12 HanpaBJunoT Ha KBasnonTHHecKyio sneKTpcwmaMHHe- 
CKyio cHCTeMy 7. BorayTBiMH 3epKajiaMH 13 KBa3HoirraraecKaji 3JieKTpo£HHaMH- 
necKaa CHCTeMa 7 KaacflBiH H3 flByx yicasaHHBix irynicoB 17 b BHfle cxo^meroca 
nynca HanpaBJiaeTca Ha nofljioaocy 2 noa yrjioM k ee noBepxHocra, KOTopaa b 
3tom cjiyqae B&mojiHHeT pojn> OTpaacaiomero 3epKana. IlpH stom b oSjiacra 8 
Ha« noflJioacKOH 2 nepeceKaiorcfl na^aion^HH h OTpaaceHHtra ot hoajiojkkh 2 
nyHKH h b Mecrre hx nepeceneHHH $opMnpyercfl cToanaa BOJiHa b HanpaBJieHim, 
nepnenzmKynapHOM noBepxHocra no;yio3KKH 2. B nyHHocTax CTOflHeS bojihbi 
o6pa3yioTC5i o6jiacm ycHJiemnioro nojia, b kotopbdc npoHcxo^HT jioKajrcreamiH 
h no^wep)KaHHe ozmoro hjih hcckojibkhx nna3MeHHwx cnoeB, napajuiejiBHBix 
iijiockocth ncwiojKKH 2. H3MeHfla 4>opMy h pa3Mepti nonepeHHoro ceneHHH na- 
^aiomero BOjmoBoro nynxa 17, a TaKxce h3mchhh yrcm naaemia nynKa 17 Ha 
noflJixoKicy 2 mojkho peryjinpoBarB pa3Mep njia3MeHHoro anoa bzjojib no,ziJio5KKH 
2. .Una nojiyneHiM 6ojiee o,zniopo,znioro pacnpeaejieHiw njia3MBi b^ojib nofljio:*- 
kh 2 BTopBiM 3epKanoM 13 HaBCTpeny OTpa^eHHOMy nyHKy Ha nofljioacicy 2 Ha- 
npaBJiaeTCfl BTopofi H3 ynoMjrayrBix ^Byx cxo/whxch nyHKOB 17. 3a chSt sto- 
ro KOHCTpyicmw iuia3MeHHoro peaicropa no n.9, npeflcraBJieHa Ha <|>Hr.3, o6ec- 
neHHBaeT 6ojiee o^piopoflHoe ocaaEcneime anMa3HOH njiemai Ha noflJiOHacy 2. 

rina3MeHHBiH peaicrop, npeflcxaBJieHHBiH Ha 4>Hr.4 h no3BOJiflK>mHH pea- 
JiH30BaTB cnoco6 no n.5, pa6oTaeT cjie^yionniM o6pa30M. 

JlHHeHHO nojwpH30BaHHoe CBH H3JiyneHHe 17 c nonepenHBiM pacnpe^e- 
JieHHeM HHTeHCHBHOcra b BH^e pacnpeAejiemw Taycca ot CBH reHepaTopa 5 c 
nacTOTOH 30 ITn nocpeacTBOM 3epicajia 16 h CBepxpa3MepHoro BOJiHOBo.ua 14 
Kpyrnoro ceHemra HanpaBJuooT Ha bxoa flejnrrejw 15, BBinojraeHHoro b 3tom b 
BH^e CBepxpa3MepHoro npaMoyrojn.Horo BOJiHOBo^a. 3a chSt s^^eicra MyjiBTH- 
njiHKainiH H3o6pa>KeHHH npn pacnpocTpaHeHHH 3JieKTpoMarHHTHOH bojihbi b 
CBepxpa3MepHOM npaMoyrojiBHOM BOJiHOBo#e 15 rayccoB nynoie 17 aejiHTCJi Ha 
#Ba o^HHaKOBBix rayccoBBix nynica 17 MeHBnieii hhtchchbhoctbio. KajKflBifi H3 
3Thx flByx nyHKOB H3JiyMeHHH 17 nocpeflCTBOM KOMnjieKTOB 3epKan 11 h 12 Ha- 



20 



npaBJimoT Ha KBasHonranecKyio sneKTpojnraaMHHecKyio cucreMy 7. JSpytasi sep- 
KanaMH 13 KBasHOirraqecKofi sjieicrpoflHHaMHHecKOH • chctcmbi 7 o6a ynoM«Hy- 
tbix nyqKa 17 HanpaBJiaioT b ofrnacTB 8 H<m nofljioaocoH 2 HaBCTpeny ^pyr npy- 
ry, BCJie^cTBHe nero b o6jiacra 8 baojib och nynicoB 17 o6pa3yeTca CTOjreaa 
BOjiHa. B ir/HHocTax crosraeH bojihbi o6pa3yioTCH oSjiacra ycuneHHoro nojw, b 

KOTOpBDC npOHCXOAHT JIOKaJIH3ainM H HOAHepacaHHe HeCKOJIBKHX HJiaSMeHHBIX 

cjiogB, nepnemmKyjiapHBix noBepxHocra nofljioaaai 2. o,zmopo,HHoro HaHe- 
ceHHA ajiMasHBix roieHOK Ha no/tnoacicy 2 nyHHocra ctohhhx bojih HenpepBiBHo 
CMemaioT BflojiB noflJioacKH 2 sa ch6t MexaHireecKoro nepeMememw o^moro H3 
3epKan 13 napanjiejiBHO caMOMy ce6e Ha paccToamie ± V 4 . KoHCTpyioiHsr rnias- 
MeHHoro peaicropa no n.10, npe^cTaBJieHHaa Ha $ht.4, TaioKe, KaK h npenByry- 
maa KOHCTpyKima, o6ecneHHBaeT offHopo^Hoe ocajKfleime auMasHOH iuieHKH 3 
Ha noflJiojiocy 2. 

IIna3MeHHBiH peaicrop, npeflCTaBJieHHBm Ha $ht.5 h no3BOJWK>inHH pea- 
JiH30BarB cnoco6 no n.6, pa6oTaeT cjie^yionniM o6pa30M. 

JlHHeiiHo nojiapH30BaHHoe CBH H3JiyHeHHe 17 c nonepenHBiM pacnpe^e- 
JieHHeM HHTeHCHBHocTH b BH^e pacnpeflejieHHH Taycca ot CBH reHepaTopa 5 c 
HacTOTofi 30 rTn nocpeflCTBOM 3epKana 16, CBepxpa3MepHoro BOJiHOBo^a 14 
Kpyraoro ceHemra h sepxana 12 HanpaBJKnoT Ha bxoa KBasHonraHecKOH 3JieK- 

TpOflHHaMHHeCKOH CHCTCMBI 7, BBIHOJIHeHHOH B 3TOM HaCTHOM CJiyHae B BHfle 

oflHoro MeTajmiraecKoro BonryToro sepicajia 13, pacnojioaeemioro CHapyacn pe- 
aKUHOHHOH KaMepBi 1. 3epKauo 13 HanpaBJweT cxo^ihhhch bojihoboh nynoK 17 
nepe3 «H3JieKTpHHecKoe okho 22 BBepx no HopMajra k noBepxHocra no^no^cKH 
2, KOTopaa b 3tom cjrynae bbhiouhhct pojib OTpaacaiomero 3epKana h co3flaeT 
BCTpeHHBra nynoK 17. B pe3yjiBTaTe b HanpaBJiemni, nepneHflHKyjrapHOM no- 
BepxHocra nofljiosom 2, o6pa3yerca CToanaa Bojraa. B nyHHocrax cTOHHeg boji- 
hbi o6pa3yioTCfl o6jiacra ycHJieHHoro nojw, b kotopbdc nponcxoflHT jioKajiH3a- 
mw h noAflepacaHHe oflHoro hjih HecKOJn>KHX miasMeHHtix cjioeB, napanjiejiB- 
hbdc njiocKocra nofljioaooi 2. H3MeH5ifl pa3MepBi nonepeHHoro ceHemm naaaio- 
mero BOJiHOBoro nynna 17 mojkho peryjrapoBaTB pa3Mep njia3MeHHoro cjioa 
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baojib noAJioaacH 2. BonHOBOH nyqoK 17 HanpaBJMercH b AaHHOH KOHCTpyiajHH 
Ha noAJio^ocy 2 cHH3y, Tax hto iuia3Ma B03HHKaex hoa noAJioaocoiL B stom cjiy- 

Hae B03HHKaiOmHH KOHBeKTHBHBIH nOTOK ra3a BBepX K IIOflJICttKKe 2 flOnOJIHH- 

tcjibho cnoco6cTByeT JioKajiH3aitHH iuia3MeHHoro cjioh okojio noAJioHOCH. Koh- 
cxpyicmw njia3MeHHoro peaicropa no n.ll, npeAcxaBJieHHaa Ha 4>hi\5, aBJweTca 
HaH6onee KOMnaKTHOH h npocTOH b H3roTOBJieHHH h o6ecnennBaeT AonojiHH- 
TejIBHbie B03M02CHOCTH B JIOKaJIH3aiJHH njia3MBi b6jih3h noAJioEOCH 2. 

rDia3MeHHBiH peaicrop, npeflCTaBJieHHBm Ha 4>ht.6 h TaoEce no3BOJi>nonjHH 
peajiH30BaTB cnoco6 no n.6, pa6oTaeT cjieAyiomHM o6pa30M. 

IlepHOAHHecKaH penieTKa 25 H3 tohkhx MeTajuiHHecKHX oxjia>KAaeMbix 
CTep^cHefi hjih Tpy6oK 26, ycTaHOBJieHHaa napajuiejiBHO noAJioacice 2, b 3aBHCH- 

MOCTH OT ee paCCTOHHHH AO nOAJIOECKH 2 H B 3aBHCHMOCTH OT HanpaBJiemra Beic- 

Topa Hanp^EceHHOCTH ajieierpiraecKoro nojra oraocHTejiLHO och erepacHeH (Tpy- 
6ok) 26, MOEceT BBinojnraTB ABe (j)yHKijHH ? a hmchhoi npn npoH3Bo;n>HOM pac- 

CTO^HHH AO nOAJIO^EGECH 2 H npH HanpaBHeHHH BeKTOpa HanpjDKeHHOCTH 3JI6K- 

TpHHCCKoro nojw nepneHAHKyimpHoro och CTepmien (Tpy6oK) 26 penieTKa 25 
BBinojiH^eT 4>yHKijHK) paAHonpo3paHHofi oxjia^cAaeMOH ctchkh, a npn paccrofl- 
hhh ao noAJio^acH 2 KpamoM x / 2 h npn co OTBeTCTByiomeM HanpaBJieHHH Beicro- 
pa Hanpn^ceHHOCTH aneiopHHecKoro nojw OTHOCHTenBHO och cTep^KHefi (Tpy- 
6ok) 26 OHa BbmojmaeT (J>yHKipno nacraHHO npo3panHoro 3epKana KBa3HonTH- 
necKoro pe3OHaT0pa. 

IIpH HcnojiB30BaHHH peineTKH 25 b KanecTBe paAHonpo3panHOH oxjiaac- 
AaeMoii cremcH njia3MeHHBiH peaicrop, npeACTaBJieHHBifi Ha $ht.6, pa6oTaeT 
cneAyiomHM o6pa30M. 

JlHHeHHO noJMpH30BaHHoe CBH H3JiyneHHe 17 c nonepe^HBiM pacnpeAe- 
JieHHeM HHTeHCHBHOCTH b BHAe pacnpeAejieHHH Taycca ot CBH reHepaTopa 5 c 
nacTOTOH 30 ITij nocpeACTBOM 3epicajia 16, CBepxpa3MepHoro BOJiHOBOAa 14 h 
3epKana 12 HanpaBJunoT Ha 3epicajio 13 KBa3HonTHHecKOH 3JieicrpoAHHaMHHe- 
ckoh CHCTeMBi 7, KOTopaa HanpaBJweT cxoAHmHHca rayccoB nynoK 17 Ha pe- 
meTKy 25 h noAJio>KKy 2 no HopMajiH k hx noBepxHOcra hjih noA He6ojibinHM 




yrjioM k HopManH. Tlpu HanpaBJieHHH Beicropa HanpjDKeHHocTH 3JieicrpKraecKoro 
nojM b rayccoBOM nynice 17 nepneiupiKyjMpHO och CTepacHefi hjih Tpy6oK 26 
penigTKa 25 HBJiaercH npo3paHHOH rjw CBH H3JiyHemra. B stom cjiynae bojiho- 
boh nyHOK 17 OTpaacaeTCH ot noBepxHocra no^JioacKH 2. B pe3yjn>TaTe b Ha- 
npaBJieHHH, nepneH^HKyjiapHOM noBepxHOCTH nofljioscKH 2, o6pa3yeTca cToanaa 
Bojraa. B nyHHocTax CTOHHeii bojjjhbi o6pa3yK>TCfl o6jiacTH ycHJieHHoro nojia, b 

KOTOpbDC npOHCXCOHT JIOKaJLH3aHHM H nOAAep^KaHHe CmiOrO HJIH HeCKOJIBKHX 

njia3MeHHLix cjioeB, napajuiejiBHbix nnocKocTH nofljiojKKH 2. JIoKanH3anHH 
njia3Mti aonojiHHTejiBHo cnocoScTByeT TemiooTBOA SHeprHH b npcrapaHHyio jjjui 
CBH H3JiyneHHa oxjiaayjaeMyio peuieTicy 25. H3MeH*ra pa3MepBi nonepenHoro 
ceneHHH nanaiomero BojmoBoro nynxa 17, mo>kho peryjiHpoBarB pa3Mep njia3- 
MeHHoro cjioa bjj,ojib nofljio3KKH 2. TaKHM o6pa30M KOHCTpyiamji njia3MeHHoro 
peaicropa no n.12, npe/jCTaBJieHHafl Ha (J>hi\6 o6ecnenHBaeT flonojiHHTejiBHBie 
B03MoacHocTH b JioKajiH3anHH njia3MeHHoro cnoa B6jni3H nO^JIOXCKH 2. 

ITpn HcnojiL30BaHHH pemeTKH 25 b KanecTBe ozraoro H3 3epKaji KBa3Hon- 
TBraecKoro pe30HaT0pa, roia3MeHHBiH peaicrop, npejjcTaBJieHHBiH Ha 4>nr. 6, pa- 
6oTaeT cne^yiomHM o6pa30M. 

KaK h b npeflBiflym,eM cjrynae, jihhchho nojuipH30BaHHBiH rayccoB nynoK 
17 ot CBH reHepaTopa 5 c HacTOTOH f = 30 ITn, nocpe^CTBOM 3epKana 16, 
cBepxpa3MepHoro BOJiHOBOAa 14 h 3epKana 12 HanpaBJunoT Ha 3epKajio 13 KBa- 
3HonTHHecKOH 3JieKTpoflHHaMHHecKOH CHCTeMti 7, KOTopaa HanpaBJiaeT cxopjL- 
mimca rayccoB nynoK 17 Ha penierccy 25 h nofljioaocy 2 no HopMajiH k hx no- 
BepxHOCTH hjih nojj HeSojiBiiiHM yrnoM k HopMajiH. JSjw npeo6pa30BaHHJi pe- 
meTKH 25 b HacraHHO OTpaaeaiomee BTopoe 3epKajio KBa3HonTHHecKoro pe30Ha- 
TOpa H3MeHHK)T no cpaBHeHHio c npeflBmynjHM cjiynaeM yroji Meac^y HanpaB- 
JieHHeM Beicropa SJieiopHHecKoro noJifl b rayccoBOM nynce 17 h ocbk> CTepacHeii 
(Tpy6oK) 26. KpoMe Toro, nocKOJiBKy b cjiynae Hcnojn>30BaHHa perae-non 25 b 
KanecTBe 3epKajia KBa3HonTHHecKoro pe30Haropa paceroaHHe Meac^y penieTKofl 

25 H nOZyiOJKKOH 2 BBl6paHO KpaTHBIM V 2 , TO KBa3HOnTHHeCKHH pe30HaTop, 06- 

pa30BaHHBiH hmh, HMeeT pe30HaHc Ha nacTOTe H3JiyHeHHa CBH reHepaTopa 5. 




Ilpn pe30HaHce aMroiHTy^a 3JieicipHHecKoro nojw b ctokhch Bojrae ycHjraBaer- 
ca, hto AonojiHHTejiBHO cnoco6cTByeT JioKajiH3ainra njia3MeHHoro cjicmi okojio 
nofljioacKH 2 b TaKOM pe30HaTOpe. JIoKajnraaipm njia3MBi Taicace cnoco6cTByeT, 
KaK h b npeflbmymeM cjrynae, oxnam^eHHe MeTatuiHHecKHx Tpy6oK (crep5KHefi) 
pemeneH 25. #o6poTHOCTB 3Toro KBa3HoirniHecKoro pe30HaTopa peryjmpyeTca 

H3MeHeHHeM K03(|)^HDtHeHTa CBS3H pe30HaTOpa C rayCCOBBIM IiyHKOM H3JiyHeHHH 

17 3a chSt H3MeHeHHa yrjia Meacfly BeicropoM 3JieKTpHHecKoro nojia b rayccoBOM 
nynce h ocbio Tpy6oK hjih cTepxaieH 26. H3mchhh pa3MepLi nonepenHoro cene- 
HHfl naaaiomero bojihoboto nyniea 17, 3flecB Taicace, KaK h b npe^Bmyiimx cjry- 
naax, mo>kho peryjiHpoBaTB pa3Mep njia3MeHHoro cjioh b,d;ojib nofljioxcrai 2. Koh- 
CTpyKinra njia3MeHHoro peaicropa no n.13, npe^CTaBJieHHaa Ha <|>ht.6, o6ecne- 
HHBaeT bo3mo3khoctb peryjiHpoBaHHJi JiOKajiH3au;nH iuia3MeHHoro CJIOfl. 

B nacTHOM cjiynae H3roTOBJieHHa flaHHofi KOHCTpyKH.HH cHCTeMa HanycKa 
9 ra3OB0ii CMecH coBMemeHa c nepHomraecKOH pemerKoii 25, b KOTopofi HanycK 
ra30BOH CMecH ocymecTBJiaiOT nepe3 OTBepcraa b nojiBix Tpy6Kax 26 nepnozm- 
necKOH pemeneH 25, KaK noKa3aHO Ha <|>ht.8. 

B Ta6jiHHe 1 npHBe#eHBi win. cpaBHemra pe3ynBTaTBi pacneTa (HHCJieHHO- 
ro MOflejnipoBaHHH) KOHHeHTpauHH aTOMapHoro Boaopoaa b KOHCTpyKimax 
iuia3MeHHi,ix peaicropOB, pa6oTaiomHx Ha nacTOTax 2,45 ITu; h 30 TTu,, nojiB3y- 
xch HHCJieHHOH MOflejiBio, H3BecTHOH H3 nySjiKKanjiH: A.M.Gorbachev et al, 
Numerical modeling of a microwave plasma CVD reactor, Diamond and Related 
Materials 10 (2001) p.342-346. J^isl nacTOTBi 2,45 ITu. 6biji BBi6paH 
njia3MeHHBra peaicrop, H3BecTHBiH no nareffry CI1IA JVfs 5311103, M.Kji. 
H01J7/24, ny6ji.l994r.). JSjix HacroTBi 30 ITu. 6blh BBi6paH njia3MeHHBiH peaK- 
Top, npeACTaBneHHBm Ha $ht.6 c KBa3HonTireecKHM pe30HaTopoM, b kotopom 
njia3Ma noAnepxareajiacB b BHfle oflHoro nna3MeHHoro cjios. ^aBnemie ra30Bofi 
CMecH.B peaKUHOHHBix KaMepax, coflepMcamnx Bpaopoa H 2 h MeTaH CH^ co- 
CTaBjiano 100 Topp. TeMneparypa noflno»cKH paBEuuiacB 900°C. Ilna3Ma no#- 
flep»cnBajiacB npn o^hoh h toh »ce na^aromeH moiuhocth. 
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Ta6jnma 1: 





2,45 TTn 


30Tru 


KOHI^eHTpailHH 3JieKTpOHOB N e 


~5 10 n cM- 3 


~5 10 ,2 cm* 5 


MaKCHMajiBHaa KOHueHTpanHJi aTOMapHoro bo,ho- 
pofla [HI max 


~2 10 ,6 cm" 3 


~5 10 ,7 cm" 3 


KoHiteHTpai^Ha aTOMapHoro BO^opo^a y noBepx- 
hocth noAJioaacH [HI ^ 


~6 10 14 cm" 3 


~10 ,6 cm' 3 



KaK BHflHo H3 Ta6jram,i 1 KoimeHTpaipra aTOMapHoro BOflopozja y noBepx- 
hocth no^jioaacH 6ojiee, neM Ha nopa^oK 6ojn>nie b peaicrope Ha nacTOTe 30 
ITh;, hqm b peaicrope Ha nacTOTe 2,45 ITu,. npeflBmynme HCcneflOBaHna 
(Goodwin D.G.,J.E.Butler, in Handbook of industrial diamonds and diamond 
films, Eds. M.Prelas, G.Popovici, L.K.Bigelow, New York: Marcel Dekker Inc. 
USA, 1998, p.527-581) noKa3E>iBaiOT, hto TaKoe noBMineHHe KOHHeHTpamm 
aTOMapHoro BOflopoaa TaioKe Ha nopaflOK npHBOflHT k yBejiKHemno ckopocth 
pocTa anMa3HOH ieiShkh. B n;ia3MeHHOM peaicrope (naTeHT CUT A Jfe 
53 1 1 1 03 ,M.Kji.H0 1 J7/24,ny6ji. 1 994r.) ckopoctb pocra BBicoKOKanecTBeHHBrx 
anMa3Hi>rx mieHOK cocraBJiaeT 1- 2MKM/Hac, Tor.ua KaK b pa3pa6oTaHHOM peaK- 
Tope OHa cocTaBJMer 10-20 MKM/nac. 




OOPMYJIA H30BPETEHHH 

1. BbicoKOCKopocTHofi cnocoS ocaaEc^eHiM ajiMa3Hwx imeHOK H3 ra30- 
boh <|>a3Bi b njia3Me CBH pa3pjma, 3aKJnoHaiomHHCfl b tom, hto 3a3Knrai6T 
CBH pa3pa,zi b ra30Bon CMecn, Haxozpnnenca b peaKnnoHHOH KaMepe h co- 
flepacameii no KpanHen Mepe BOflopo# h yrjieBoaopofl, aKTHBHpyioT yxa3aH- 
Hyio ra30Byio cMecB iuia3MOH CBH pa3pjma, o6pa3ya aTOMBi BOflopoaa h yr- 
Jiepoflcoflepacamne paflmcajiti, KOTopsie ocaawaiOTCH Ha noflJioHcicy, o6ecne- 
HHBaa <J>opMHpoBaHne nojnncpHCTajinHHecKOH ajiMa3HOH linemen b pe3yjn>TaTe 
noBepxHocTHBix peaKUHH, OTJIHHAIOmHHC^ TeM, hto aKTHBannio yxa- 
3aHHOH ra30BOH CMecn nyreM noBBimemiH KOHneHTpaiiHH 3JieicrpoHOB N e b 
mia3Me ocymecTBJisnoT 3a cner co3flaHHfl b peaKnnoHHon KaMepe ycTOHHHBon 
HepaBHOBecHOH njia3MBi c noMomtio CBH H3JiyHeHH5i c moihhoctbio He Me- 
Hee 1 kBt h nacTOTon f , MHoro 6ojiBmen o6bihho ncnojiB3yeMon nacroTBi 
2,45 ITix, npn 3tom fljia JiOKanH3anHH njia3MBi b6jih3h noflJioacKH <J)opMHpyK>T 
CToanyio BOJiHy, b iryHHOCTJix KOTopofi reHepnpyioT h no,miep3KHBaiOT nna3- 
MeHHBie cnon c bo3Mo»choctbk) peryjrnpoBaHHJi hx pa3Mepa. 

2. BBicoKocKopocTHOH cnocoS no n.l, OTJjliHAK)JJU[T^OI TeM, hto 
aKTHBanmo yica3aHHOH ra30Bon CMecn nyreM noBBimeraiH KOHneHTpamra 
3JieKTpoHOB N e npoBo^aT c noMomBio 3JieKTpoMarHHTHoro H3jryHeHHH c nac- 
totoh f paBHon 30 ITn, a pa3MepBi njia3MeHHBrx cjio6b b iryHHOCTax CToanen 
CBH bojihbi peryjinpyiOT 3a ch6t H3MeHeHna <J>opMBi n pa3Mepa nonepeHHoro 
ceneHna cxoAannixcfl bojihobbix iryHKOB, (])opMHpyK>inHx cToanyio Boxray. 

3. BBicoKocKopocTHOH cnoco6 no n.l mra n.2, OTJIMH A TOT T TyfPfC. 
TeM, hto .zyw 4>opMnpoBaHHfl cTOflHen bojihbi HcnojiB3yioT HeTBrpe n 6ojiee 
cxoAsuimxca BOjraoBBix nynKa, nonapHO nepeceKaiomnxcfl. 



4. BHcoKocKopocTHofi cnoco6 no n.l hjih n.2, OTJIHHAIOmKHCil 

TeM, HTO flJW 4>OpMHDOBaHHH CTOflHeH BOJIHBI HCnOJIBSyiOT flBE CXOflOTIHXCJI 

nepeceKaiomnxcH bojihobbdc nynica. 

5. BiicoKocKopocTHog cnoco6 no n.l hjih n.2, OTJEiHAK^I^HHO^ 
TeM, . HTO PflX $OpMHpOBaHHS CTOJPieH bojihbi ncnojiBsyioT fl Ba cxoAanmxca 
bojihobbix nyHKa, HanpaBJieHHBix HaBCTpeny apyr flpyry. 

6. BticoKocKopocTHOH cnoco6 no n.l hjih n.2, OTJIHqAK)II{HHOI 
TeM, hto juw 4>opMHpoBaHHa CToaneH bojihbi HcnojiB3yioT na^aiomim Ha 
nofljioxocy h OTpajKeHHBiH ot Hee bojihoboh nynoK. 

7. IIjia3MeHHBiH peaicrop ksvl BBicoKocKopocTHoro ocaxc^eHHa ajiMa3- 
hbdc roieHOK H3 ra30Boii <J>a3Bi b ruia3Me CBH pa3pw, coaepacainHH CBH re- 

• HepaTop, nepeflaioinyio jihhhio, OKaHHHBaiomyioca KBa3HonTHHecicoH ajieic- 
TpoflHHaMHHecKofi chctcmoh, peaicnHOHHyio KaMepy c ycTaHOBJieHHOH b Hen 
noflJioaocoH, pacnojioxceHHoii Ha flepjKarejie noflJioaacH, h chctcmbi Hanycxa h 
oTKaHKH BBi6paHHOH rasoBOH cMecn, OTJIPiHAIOIl^Hac^ TeM, hto KBasnon- 
THHecKaa 3JieKTpoflHHaMHHecKaji CHCTeMa BBinojiHeHa h ycTaHOBJieHa c bo3- 

M03KHOCTBK) 4>OpMHpOBaHHJI B BBl6paHHOH 06jiaCTH B6JIH3H nOflJKMKKH CTO*- 

nen CBH bojihbi, a nepeflaiomaH jihhha BBmojiHeHa b Bime cBepxpa3MepHoro 
BOjraoBo^a Kpyrjioro ceneHHH c ro^pHpoBamioH BHyTpeHHeg noBepxHocTBio, 
^onojiHeHHoro chctcmoh 3epicaji ajm nepe^aHH no KpaHHeg Mepe oflHoro ra- 
yccoBa nyHKa Ha ynoMaHyryio KBa3HonTHHecicyio ajieKTpojnraaMHHecKyio 
cHCTeMy. 

8. IlnasMeHHBra peaicrop no n. 7, OTJIIWAIOII^KMCil TeM, hto kbosh- 
onTHHecKaa 3JieKTpoflHHaMHHecicaH CHCTeMa BBinojmeHa b BHfle neTBipex 3ep- 
Kan, pacnojiojKeHHBix no pa3HBie ctopohbi othochtcjibho o6jiacra (fcopMHpo- 
BaHHH njia3MBi h ycTaHOBJieHa c bo3M02khoctbk> HanpaBJiemra CBH H3Jiyne- 
hhs b BH^e HCTBipex nonapHO nepeceKaionmxca bojihobbix iryHKOB, npn 3tom 
KBa3HonTHHecKaa 3JieKTpoflHHaMHHecKaH CHCTeMa BMecTe c nacTBio nepe- 
flaiomeH jihhhh ycTaHOBJieHBi BHyTpn pearanioHHOH KaMepBi, npHHeM nepe- 



• 



flaiomaa jihhhji aonojmeHa ^ejnrrejieM oflHoro BOjraoBoro ir/HKa Ha Hertipe 
ir/HKa, KOTopBifi ycTanoBJieH Ha BBixo^e ynoNWHyroro CBepxpa3MepHoro boji- 
HOBO^a Kpyrjioro ceneHHa. 

9. IlnasMeHHBiH peaicrop no n. 7, OTJD1HAIOIIJHHCJI T eM, hto KBa3H- 
onTHHecKaa sJieKTpoflHHaMHHecKaa CHCTeMa BBinojmeHa b BHfle flByx 3epKaji, 
pacnojioaceHHBix no pa3HBie cropoHBi othochtcjibho o6jiacra 4>opMHpoBaHHH 
roia3MBi h ycrraHOBJieHHBix c bo3mo)khoctbk> HanpaBJieHHa flByx iryHKOB CBH 
H3JiyHeHHfl nofl He6oju,nraMH yrjiaMH k noBepxHO cth nofljiosKKH, npn stom 
nepeflaiomaa jihhhji flonojraeHa aejiHTejieM ozmoro BOjraoBoro nynKa Ha RBa. 
ir/HKa, KOToptra ycTaHOBJieH Ha BBixo^e ynoMjnryToro CBepxpa3MepHoro 
BOJiHOBO^a Kpyrjioro cenemM. 

10. njia3MeHHBra peaKTop no n. 7, OTJIOTAIOIUHHC^ TeM, hto KBa- 
3HonTHHecKaa 3Jieicrpo,zmHaMHHecKa» CHCTeMa BBraojiHeHa b BH^e flByx 3ep- 
Kan, pacnojioaceHHBix no pa3HBie ctopohbi oraocHTenBHo o6jiacTH 4>opMHpo- 
BaHHH njia3MBi n ycTaHOBJiemiBix c bo3mo3khoctbk> HanpaBJieHira bojihobbix 
nyHKOB HaBCTpeny apyr apyry, npn stom oaho H3 3epKan ycTaHOBJieHo c bo3- 
M05KHOCTBK) nepeMemeHHa Bnepefl-Ha3afl napajuiejiBHo caMOMy ce6e Ha pac- 
CTOjnrae ± U , rne X- fljnraa bojihli CBH H3jryHemra, a nepe^aiomafl jihhhh 
ZlonojraeHa aejiHTejieM oflHoro BOJiHOBoro nynna Ha ,zn*a ir/HKa, kotopbih yc- 
TaHOBJieH Ha BBixoae ynoMairyToro cBepxpa3MepHoro BOJiHOBOfla Kpyrjioro 
ceneHHa. 

11. IIjia3MeHHBiH peaKTop no n.7, OTJMHAK)UJHHGH, TeM, hto b 
HUMCHefi nacTH peaKUHOHHOH KaMepBi pacnojiojKeHO flHSJieicrpHHecKoe okho 
fljw BBO^a CBH H3jryHeHH2, a HanporaB oKHa b BepxHeii Hacra KaMepBi ycTa- 
HOBJieHa nofljioaoca, npn stom KBa3HonTHHecKaa sjieKTpoflHHaMHHecKaa chc- 
TeMa BBinojraeHa b BH^e oflHoro 3epKana, pacnojioHceHHoro CHapyam Huace 
ynoMHHyTOH peaKH.HOHHOH KaMepBi h ycTaHOBJieHHoro c bo3Mohchoctbk) Ha- 
npaBJieHHfl nyHKa CBH HanyneHHa BBepx nepneHzniKyjwpHo noBepxHocra 
noflJioaocH. 



12. rina3MeHHHH peaicrop no n.7, OTJIHHAKDUJJ1H TeM, hto KBa3Hon- 
TirqecKaa 3JieKTpoAHHaMHHecKaa CHCTeMa BBmojmeHa b BH#e oahoto 3epKajia, 
ycTaHOBJieHHoro c bo3moechoctbk> HanpaBJiemis nynxa CBH H3JiyneHiw no 
HopMajin k noBepxHocra noAJio^cKH hjih no# He6ojn>niHM yrjiOM k HopMaiiH, a 
BHyrpB peaioiHOHHOH KaMepti BBe^eHa paAHonpo3paHHafl oxjiaacAaeMaa creH- 
Ka, BBinonH CHHan b BH^e penieTKH H3 tohkhx MeTajuiHHecKHX oxjia^aeMBix 
Tpy6oK hjih CTepameH h ycTaHOBJieHHaa napajuiejiBHO nofljio^ace Ha paccToa- 
hhh ot Hee SojiBme x / 2 . 

13. nna3Memn>iH peaicrop no n.7, OTJMHAK)ll]JlH TeM, hto KBa3Hon- 
THHecKaa 3JieKTpoAHHaMHHecKaa CHCTeMa BBmojraeHa b BH^e 3epicajia h onra- 
necKH CBjreaHHoro c Hen KBa3HonTHHecKoro pe30HaTopa c nJiocKonapajuiejiB- 

HBIMH 3epKaJiaMH, yCTaHOBJieHHBIMH Ha paCCTOKHHH KpaTHOM X / 2 , npH 3TOM 

oaho H3 3epKan pe30HaTOpa npeACTaBJineT co6ofi noAJioaocy Ha AepacaTene 
hoajiohckh, a Apyroe 3epKajio BBinojmeHo b BHfle nepHOAHHecKOH penieTKH H3 
tohkhx MeTajniHHecKHX Tpy6oK hjih CTepacHefi, npHHeM nepHOA penieTKH 
MeHBine X. 

14. ITjia3MeHHBiH peaicrop no n.8 hjih n.9, hjih n.10, QTJTOT A TOT T \VTIA 
TeM, hto CHCTeMa HanycKa ra30BOH cMecH b peaiajHoimyio KaMepy b o6jiacTB 
^opMHpoBamM njia3MBi BBinojiHeHa b BHAe MeTajuiHHecKoro BoriiyToro 
3KpaHa c noflBOAamen Tpy6KOH b u,eHTpajiBHOH nacTH, pacnojio^ceimoro HaA 
flepacaTeneM noAJioacKH Ha peryjinpyeMOM paccTOSHHH, a CHCTeMa o-ncanKH 
ra3a BBinojmeHa b BHAe Ha6opa OTBepcTHH b Aep>KaTejie noAJioacKH, cHa6^ceH- 
hom HeKOTOpBiM o6*b§mom ajm OTKaHHBaeMOH CMecH ra30B, b kotopom pacno- 
jioaceHa CHCTeMa boahhoto oxjiaacAeHna BepxHen nacra AepacaTejra noAJioac- 

KH. 

15. IIna3MeHHBiH peaicrop no n.12, h n.13, OTJIHHAKD^MHC^ TeM, 
hto CHCTeMa HanycKa BBi6paHHOH ra30BOH CMecn coBMemeHa c penieTKOH H3 
tohkhx MeTajiJiHHecKHX oxjia>KAaeMBix Tpy6oK, a CHCTeMa otkehkh ra3a BBi- 
nojmeHa b BHAe Ha6opa OTBepcTHH b ^ep^caTeJie noAJioaciCH, CHa6:>KeHHOM He- 




KOTopsiM o6i>eMOM rjui oncaHHBaeMOH CMecH ra30B, b kotopom pacnono^ceHa 
CHcrreMa BOjumoro oxjiaacaeHira BepxHeS nacra ^ep^caTejin koajioxckh . 
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BbicoKocKopocxHoTr cnoco6 ocaacaeHHa 
ajiMa3Hbix rineHOK H3 ra30B0H <j>a3bi b 
mia3Me CBH pa3p*ma h ycrpoHCTBO juw ero 
peajiH3auHH 




Oar. 1 



ABTopbi: BHxapeB A.JL 
Top6aHeB A.M. 

JlHTBaK AT. 

BbiKOB K3.B. 

fleHHcoB r.r. 

HBaHOB O.A. 
KojiaaHOB B.A. 



* # 

BbicoKOCKopocTHoiIr cnoco6 ocaacaeHHs 
ajiMa3Hbix aneHOK H3 tcoboh <J)a3bi b 
nJia3Me CBH pa3p*ma h ycrpoHCTBo jum ero 
peajiH3auHH 




ABTopbi: BHxapeB A.JI. 

rop6aneB A.M. 
JlHTBaK AT. 

Ehkob K).B. 

fleHHcoB r.r. 

HBaHOB O.A. 
KojmaHOB B.A. 



BbicoKocKopocTHOH cnoco6 OCa^KHeHHS 
ajiMa3Hbix ruieHOK H3 ra30B0H $a3bi b 
njia3Me CBH pa3paqa h ycrpoHCTBO jum ero 
peajin3auHH 




ABTopw: BwxapeB A.JI. 

rop6aneB A.M. 
JlHTBaK AX. 
BblKOB K3.B. 
fleHHCOB XX 
HBaHOB O.A. 
Koji^aHOB B.A. 



* 



BbicoKocKopocTHofi cnoco6 OCaHCZieHHH 
ajiMa3Hbix aneHOK H3 ra30BOH <j>a3bi b 
ruia3Me CBH pa3pHfla h ycrpoHCTBo iuia era 
peajiH3aunn 




Abtopw: BHxapeB A.JI. 

rop6aMeB A.M. 

JlHTBaK AX. 

BbiKOB K).B. 

^eHwcoB r.r. 

PiBaHOB O.A. 
Koji^aHOB B. A. 



BbicoKOCKopocTHoii cnocob oca^caeHRa 
aJiMa3Hbix nneHOK m ra30B0M cj)a3bi b 
ana3Me CBH pa3p*ma h ycrpoHCTBO jum ero 
peajiH3auHH 




7V 




Oar. 5 



ABTopw: BwxapeB A.JI. 

TopGaneB A.M. 
JbiTBaK AX. 
BbiKOB KD.B. 

AeHHcoB r.r. 

HBaHOB O.A. 
Koji^aHOB B A. 




Oar. 6 



ABTopw: BwxapeB AJL 
rop6aneB A.M. 

JlHTBaK AT. 
BblKOB K).B. 

Achhcob r.r. 

HBaHOB O.A. 
KojmaHOB B.A. 



m 



BbicoKOCKopocTHOH cnoco6 oca^cneHHs 
ajiMa3Hbix aneHOK H3 ra30BOH <J)a3bi b 
ruia3Me CBH pa3p*ma h ycrpOHCTBO .mm ero 
peajiH3auHH 




<E>Hr. 7 



ABTopbi: BuxapeB A.JI. 

rop6aneB A.M. 

JlHTBaK AX. 

BbiKOB K).B. 

fleHwcoB r.r. 

HBaHOB O.A. 
Koji/iaHOB B. A. 



BwcoKocKopocTHOH cnoco6 OCa^KaeHH55 
ajiMa3Hbix nneHOK H3 ra30Bofi (j)a3bi b 
ana3Me CBH pa3pajaa h ycrpoficTBO asm ero 
peajiH3auHH 




ABTOpbi: BwxapeB A.JL 
rop6aneB A.M. 

JlOTBaK AX. 

Bwkob K).B. 

JSfiHHCOB FT. 

HsaHOB O.A. 
KojiaaHOB B.A. 



* 



PEOEPAT 



k 3a«BKe Ha H3o6peTeHHe 
"BbicoKocKopocTHOH cnocoo oca^eHHn ajiMa3Hi>ix njieHOK H3 ra30Bofl 
<pa3bi b njia3Me CBH paspnaa h ycTpoficTBo ajiji ero peajiH3aiiHH M 



H3o6peTeHHe othochtcs k o6jiacra ocaHCflemw yrjiepoaa nyreM pa3Jio:ice- 
hhh ra3oo6pa3HBix coeflHHemiH c noMomtio mia3Mbi CBH pa3pa^a h MoaceT 
6wtb Hcnojii>30BaHO, HanpHMep, fljia nojiyneHHJi nojiKKpHCTajiJiiraecKHX anMa3- 
hbjx nneHOK (nnacTHH), H3 KOTopbix H3roTaBJiHBaK>T BBixo.mn.ie OKHa MonmBix 
hctohhhkob CBM H3JiyHeHHfl, HanpHMep, rapoTpoHOB. H3o6peTeHHe oGecneHH- 
BaeT BMcoicyio cicopocTb ocaamemra anMa3HBix njieHOK Bbicoicoro KanecTBa (c 
TaHreHcoM yraa ncyrepb 5 He 6ojiee 3-10" 5 ) Ha nofljioacKH c maMevpoM 6ojiee 100 
mm. flflu 3Toro 3a»cHraioT CBH pa3pjm b ra30BOH CMecn, HaxofljnneHca b peaie- 
Hhohhoh KaMepe h coflepacameH no KpaimeH Mepe Bo^opofl h ynieBOflopofl, aic- 
THBHpyiOT ra30Byio CMecb 3a cner co3^aHHH ycTOHHHBOH HepaBHOBecHofi nna3- 
mbi c noMombio CBH H3JiyHeHHH c nacTOTOH f , MHoro 6ojibmeH o6bpmo Hcncwib- 
3yeMoii nacTOTbi 2,45 FTn, HanpHMep, 30 TTn., npH stom pw JioKajncanHH 

njia3MLI BOJIH3H nOflJI03KKH 4>OpMHpyiOT CTOflHyiO BOJIHy, B nyHHOCTHX KOTOpOH 

reHepHpyioT h no,zwep3KHBaK>T iuia3MeHHbie cjioh c B03MO>KHOCTbK> peryjinpoBa- 
hhh hx pa3Mepa. 2 H.n. $-m>i, 13 3.n.<jHiibi, 8 hjiji. 
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